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Dear Reader: 

This final environmental impact statement (FEIS) on the Blackleaf Field Development project is provided for your 
information. It is the result of an interagency effort led by the Bureau of Land Management, with the Forest Service and 
Montana Department of Fish, Wildlife, and Parks as cooperating agencies. 

The FEIS documents the issues and impacts, including cumulativeeffects, associatedwith reasonably foreseeable oil and gas 
activities in the Blackleaf Unit and surrounding area. It explores alternative ways of integrating oil and gas activities with 
the area's other valuable natural resources. And most importantly,it assesses a wide range of mitigation measures which can 
be used to reduce impacts. 

No decision is being made at this time regarding development of the Blackleaf Field. However, a decision will be issued 
following receipt of the first proposal for oil and gas activity within the Blackleaf Unit. Proposals may be submitted at any 
time in the form of applications for permit to drill (APDs), Sundry Notices, or by other appropriate means. Such proposals 
may be approved, denied, or approved with modification, based on the results of agency review. Public notification and 
opportunities for public involvement and administrative review of decisions will be provided. 

The Blackleaf FEIS will be used as a partial basis for making future site-specific decisions. Additional analysis, such as 
cultural resource inventories and documentation, will be completed at the time development activities are proposed. Such 
analysis will evaluatethe site-specificimpacts associatedwith wellsites, roads,pipelines,and related facilities,and will assure 
full compliance with all applicable laws, regulations, and guidelines. Any additional environmental analysis and documen
tation will be tiered to this Blackleaf FEIS. 

Development proposals which are essentially the same as those analyzed in the Blackleaf FEIS will require less additional 
analysis and documentation than proposals which are substantially different. For example, proposed activities which are 
essentially the same as those associated with the step-out wells analyzed in the preferred alternative (Alternative4) will not 
require additional consultation with the U.S. Fish and Wildlife Service regarding threatened and endangered species, since 
such consultationhas already been completed. Exploratory wells, on the other hand, will require consultationpnorto reaching 
a decision. 

A number of changeshave been made between the draft environmental impact statement(DEIS) and FEIS, largely in response 
to public comments. Changes are highlighted in the FEIS using shaded text. In some cases, entire sections have been revised. 
Readers are urged to refer to both the DEIS and FEIS when reviewing these actions. 

The agencies involved wish to thank all those who provided suggestions and comments on the DEIS. Please keep in mind 
that additional opportunitiesfor public involvement,includingadministrativereview of decisions,will be provided. A Record 
of Decision on the Blackleaf FEIS will be prepared and provided to everyone on the FEIS mailing list following receipt of 
the first development proposal for the Blackleaf Unit. We look forward to your continued interest in management of this 
special area. 

Sincerely, 

Richard L. Hopkins 
Area Manager 
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SUMMARY 


PURPOSE AND NEED 

This fiial environmental impact statement (EIS) analyzes 
and discloses the impacts of full field oil and gas develop
ment along the Rocky Mountain Front in Teton County, 
Montana. The EIS includes three alternative scenarios that 
focus on various levels (number of wells) of development 
and a No Action Alternative. 

The Bureau of Land Management(BLM)is the lead agency 
since the Bureau is responsible for permitting oil and gas 
exploration and development activities on federal mineral 
estate. The Forest Service(FS) and MontanaDepartmentof 
Fish, Wildlife and Parks (MDFWP) are cooperating agen
cies in this effort because of the significant surface acres 
and important resources they manage within the EIS area. 

Because of the rights and expectationsof oil and gas lease 
holders; the nature of oil and gas exploration and develop
ment; public concerns; the occupied threatenedand endan
gered species habitat; the many resource values present in 
the region; recommendations from other agencies; and 
because BLM policy calls for a field developmentanalysis 
after the second producing well has been developed, this 
fiial EIS was prepared. 

ISSUES AND AREAS OF 
CONTROVERSY 

The general public, local civic leaders and personnel from 
the BLM, USFS, MDFWP, and other governmentagencies 
were asked to help define the major concerns regarding oil 
and gas developmentin the EIS area. Public meetings were 
held in Choteau, Great Falls, Missoula, Browning, Cut 
Bank and Helena in the fall of 1985, to solicit public 
comments. The BLM and FS received 13 letters from 
individuals and groups commenting on issues and con
cerns. All comments were categorized in the following 
manner. 

What would be the impacts of oil and gas development on: 

1. 	 wildlife (especially grizzly bears, elk, deer, bighorn 
sheep, Rocky Mountain goats & raptors); 

2. the scenic quality of the EIS area; 

3. the adjacent Bob Marshall wilderness area; 

4. the economic foundation of the area; 

5. area landowners; 

6. health and safety; 

7. tourism and recreation; and 

8. 	 what would be the cumulative effects of oil and gas 
development? 

The intent of this EIS is not to approve or deny one resource 
use over another. The purposeis to provide a full discussion 
of all significant environmental impacts and cumulative 
effects that may result from full field development of this 
area. This EIS also explores ways to avoid, minimize or 
otherwisemitigateadverseimpacts to the resourcespresent 
in the area. 

Alternative 1: No Action 

In Alternative 1, the four producing gas wells (1-5, 1-8, 
1-13, 1-19) would remain active; however, the storage 
facilities would be removed and the gas piped to a central 
gas processing facility located on private surface over 
private minerals. Each of these sites would be partially 
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rehabilitated; the water disposalpits may be filled in and the 
locations reseeded with native vegetation. The only facili
ties located at these wellsites would be the wellhead and 
measurementequipment contained inside a small building 
and the separation and dehydration equipment. 

All condensate would be stored at the central gas facility 
and all wells would be remotely monitored via computer 
from this facility. The natural gas would be piped east to tie 
in with a Montana Power pipeline. 

Any water produced from these sites would be disposed of 
by one of the following methods: 

1. 	 If the volume of produced water is small enough (less 
than 5 barrels/day), it could be disposed of on location 
in a fenced, lined, surface pit. 

2. 	 The water couldbe stored on location in alarge holding 
tank, requiring periodic removal by vehicle. 

3. 	 The water could be piped to a central facility where it 
would be readied for injection into the 1-16 injection 
well. In this alternative, as well as Alternatives 3 and 4, 
this central facility would be the gas processing facil
ity. Under Alternative 2, the water would be readiedfor 
reinjection at the 1-8 wellsite. 

No other developmentactivity would be allowedunder this 
alternative and future Applications for Permit to Drill 
(APD) in the EIS area would be rejected. 

Alternative 1 (No Action) Environmental 
Consequences 

The oil and gas industry would be most impacted by this 
alternative since only 2 of the 25 federal leases in the EIS 
area would be developed. The reservoir produced by the 1-
5 and 1-8wells would producebetween 9.4 and 18.5billion 
cubic feet (BCF) of the estimated 10.4 to 29.8 BCF of 
recoverablenatural gasreserves. The reservoir produced by 
the 1-13and 1-19wells wouldproduce between4.3 and 8.5 
of the estimated 7.4 to 75.8 BCF of recoverable reserves. 

This alternative would have very little negative impact to 
the other resources due to the short-term impacts of con
structing the central gas plant and installing the reinjection 
pipeline. 

Alternative 2: Resource Production 

Under Alternative 2, production facilities (storage tanks) 
would be located onsite. 

Alternative 2 is the maximum development alternative, 
allowingnine step-out wells and six explorationwells. The 
step-out wells would require production facilities onsite, 
with natural gas being piped to the Gypsy Highview Plant, 
15 miles east of the EIS area. Periodic removal of the 
condensate from the onsite production facilities would be 
necessary. 

Produced water could be disposed of as discussed in Alter-
native 1. 

This alternative would require 15.55 miles of new road 
construction and 15.4 miles of new pipeline, 7.15 miles of 
which would not be adjacent to the access road and 8.25 
miles would be adjacentto the access roads. There are 8.45 
miles of pipeline currently in place. 

This EIS assumes the exploration wells to be dry holes. 
Therefore,the analysis of these wells addressesexploration 
through abandonment; and ESA Section 7 Consultation 
with the USFWS has not been completed for the explora
tion wells. 

Alternative 2 Environmental Consequences 

Impacts to air quality would increase due to the nine wells 
projected with production facilities located onsite. These 
impacts would not approach federal or state standards. 

Hydrogen Sulfide (H2S)is a concern. However, if Ameri
can Petroleum Institute guidelines are followed during 
drilling, the chances of a H2Sblowout of any magnitude 
would be minimal. 

There would be no negative impacts to the geology of the 
area. Additional subsurface geologic information gained 
from new drilling would be a positive impact. 

The construction activities and increased human activity 
associated with this alternative could create negative im
pacts to cultural resources. Road, drill pad and pipeline 
construction would disturb the context in which paleon
tological resources may be found. However, this could be 
a positive impact, possibly leading to new discoveries and 
additional knowledge. 
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Seventy acres of the proposed developmentin this alterna
tive would occur on soil types with low soil stability 
hazards, resulting in low impacts from development. One 
hundredseventy-twoacres of the developmentwould occur 
on soil types with moderate hazards; increasing develop
ment costs to mitigate soil erosion and/oroff site sediments 
pollution hazards. This alternative has the greatest soil 
stability risk associated with development. 

This alternative would disturb approximately 172 acres of 
vegetation: 79 acresof coniferousforest areas, 106acres on 
grassland, about 24 acres of scree/rocklandand 32 acres of 
riparian habitat. This would reduce the forage potential of 
the area by about 53,000 pounds of total production per 
year. Much of this impact would be mitigated by reestab
lishing the vegetation after rehabilitating drill sites and 
pipelines routes. 

Impactsto livestock would occurin four allotmentswith the 
loss of 103acres of available forage. However,it is unlikely 
that livestock numbers would be reduced because of this 
loss. Impactswould be mitigatedthroughpartial rehabilita
tion of producingwells (those areas not needed for produc
ing a well), reseeding pipeline corridors and complete 
rehabilitation of dry wells. 

This alternative would create the greatest impactto wildlife 
and theirvarious habitats; affecting 113,070acres of impor
tant habitat and 99 special habitat features. Animals would 
be displaced due to increased vehicular access during the 
production phase. Impacts could be lessened through the 
use of timing windows during exploration. 

The roadless status of the Teton Roadless Area would be 
reduced by 2,600 acres. This would constitute a 4% land 
area reduction for the Roadless Area and a 17% reduction 
in the size of the Blackleaf Unit of the Roadless Area. 

Impacts to surface water under this alternative would be 
minor; most drill sites would be located away from the 
small amount of surface water in the EIS area. Most 
sediment would be transported during spring snow melt or 
after severe thunderstorms. Impacts would be minimized 
by limiting construction as much as possible in the flood 
plain, or by performing any constructionin the floodplain 
after snow melt and the spring rainy season. 

There would be no significant impact to groundwater 
because of the low volumes expected,the filtering effect of 
the alluvial gravels and the cementingoff of all water zones 
to prevent contamination of groundwater during drilling. 

Significant impacts to visual quality would occur from this 
alternative. Several roads would be noticeable to all view

ers and would require anumber of switchbacksto accessthe 
wellsites. Two accessroads would cross throughthe BLM’s 
Blind Horse Outstanding Natural Area, which has a Class 
I visual resource management objective and no amount of 
design or mitigationwould reduce the impacts to an accept-
able level for this rating. Mitigation would involvekeeping 
pad size as small as possible, designing developmentsin an 
uneven form, painting structures, berming well pads and 
placing height limitations on-surface equipment.____ - - .i 

This alternative would result in a reductionof 80acres from 
a semi-primitive to a roaded, natural recreation setting. 
Access would be increased, a positive or negative impact 
depending on the perspective of the person using the area 
and the recreation experience they hope to have. 

Noise levels would increase under this alternative, due to 
increased development and traffic. Many of these noises 
would be short term. These noisescoulddrive wildlife away 
from wellsites and access roads. For individual wellsites, 
this would not be significant, For a developing field, these 
influence zones could overlap and may have an adverse 
impact on wildlife. 

Comparedto the other alternatives, Alternative2 allowsthe 
maximum development of the oil and gas resources within 
the EIS area. Thirteen of the 25 federal leases would be 
developed.The reservoir produced by the 1-5and 1-8wells 
would have an additional well drilled. The total recovery 
from this reservoir would range from 10.4 to 29.8 BCF.The 
reservoir produced by the 1-13 and 1-19 wells would be 
further evaluated by up to eight step-out wells. Production 
estimates for this reservoir range from 7.4 to 75.8 BCF. 

Alternative 2 would require 15.55 miles of new road con
struction. Special design methods would be required in 
those areas with high slump potential. A total of 69.6 miles 
of road would be in use. Roads accessing non-producing 
wells would be reclaimed and revegetated. 

Alternative 3: Resource Protection 

This alternative would favor the protection of wildlife, 
visual resources, air and water quality and other surface 
resources while allowing a moderate level of oil and gas 
development. The alternative would adhere strictly to the 
Interagency Rocky Mountain Front Wildlife Guidelines 
(1984); which provide protective measures primarily for 
grizzly bears, mountain goats, bighorn sheep, elk, mule 
deer and raptors. 

Otherresourcessuch asvisual quality, air and water quality, 
etc. would be protected by using special construction;&y 
design techniques and special protective stipulations. 

... 
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A total of nine wells would be allowed under this alterna
tive: four existing (producing) wells, one injection well for 
disposal of produced water, two step-out wells and two 
exploration wells. Production facilities would be located 
off site at a central facility on private surface over private 
minerals. 

A total of 2 1miles of road would be used in this alternative. 
However, only 2.1 miles of new road construction would be 
necessary. 

Approximately 13.4 miles of pipeline would be necessary 
to transport gas to the central production facility; 4.1 miles 
would not be adjacent to the access road; and 0.8 miles 
would be adjacent to the access road. There are 8.45 miles 
of pipeline currently in place. 

Alternative 3 Environmental Consequences 

This alternative is very similar to Alternative 2 with two 
major differences; gas condensate would be stored at a 
central production facility with remote monitoring, and 
only two step-out wells and two exploration wells would be 
allowed. 

Theeffects to resources would also be similarto Alternative 
2, but proportionately less. 

Impacts to wildlife would be much less in this alternative 
than Alternative 2. Approximately 55,500 acres of wildlife 
habitat and 37 habitat features would be affected. Remote 
monitoring of the wellheads from the central production 
facility and strict enforcement of the Interagency Rocky 
Mountain Front Guidelines would help mitigate impacts. 

Oil and gas resource development and production would be 
limited under this alternative. Eighteen of 25 leases would 
not be developed. Timing restrictions, based on the Rocky 
Mountain Front Wildlife Guidelines, would delay drilling 
and development activities. Delays would increase costs, 
decrease production quantities, and, may result in the 
premature abandonment of producing wells. 

The reservoir produced by the 1-5 and 1-8 wells would 
produce between 9.4 and 25.4 BCF of gas, a 1.0to 4.4 BCF 
reduction from Alternative 2. Only one additional well 
would be drilled in the reservoir containing the 1-13and 1-
19 wells. Total production from this reservoir would range 
between 4.3 and 19.5 BCF, a 3.1 to 56.3 BCF reduction 
from Alternative 2. 

Alternative 4: Preferred Alternative 

This alternative balances Alternative 2 with Alternative 3 
and allows a level of oil and gas production, while protect

ing the resources within the EIS area. The agencies feel this 
alternative best meets the requirements of law and regula
tion as well as their obligations to oil and gas leaseholders 
to developtheir lease while minimizing the adverse impacts 
to natural resources. 

A total of 18 wells would be allowed: 4 existing (produc
ing) wells, 1 injection well, 7 step-out wells and 6 explora
tion wells. Production facilities would be located off site at 
a central facility on private surface over private minerals. 
Wellheads would be remotely monitored from this facility. 

Approximately 63 miles of road would be in use, (of which 
20.65 miles would be closed to the public) however, only 
12.5 miles of new road construction would be necessary. 
Approximately 23.6 miles of pipeline would be necessary 
to transport gas condensate to the central production facil
ity; 6.2 miles would not be adjacent to the access road and 
8.9 miles would be adjacent to the access route. There are 
8.45 miles of pipeline currently in place. 

Alternative 4 Environmental Consequences 

The impacts from this alternative would be very similar to 
those discussed in Alternative 2, but somewhat less because 
of two fewer wells. 

Approximately 4,000 more acres of important wildlife 
habitats would be affected in this alternative compared to 
Alternative 2, even though there are two less step-out wells. 
The reason for this is because of the acres needed for the 
central gas processing facility and the injection well. How-
ever, the overall impacts would be less severe because of 
remote monitoring, resulting in less vehicular traffic to the 
wellsites. Ninety-two habitat features would be affected by 
this alternative. 

Impacts to oil and gas exploration and development would 
be similar to those discussed in Alternative 2. Thirteen of 
the 25 federal leases would not be developed. Timing 
restrictions, as discussed under Alternative 2, would cause 
similar impacts under this alternative. The reservoir being 
produced by the 1-5 and 1-8 wells would produce between 
9.4 and 25.4 BCF of gas. Seven additional wells would be 
drilled in the reservoir containing the 1-13 and 1-19 wells. 
Total production from this reservoir would range from 6.9 
to 42.8 BCF. 

This alternative would remove roadless status from ap
proximately 1,800acres in the Teton Roadless Area. This 
would constitute a 3% land area reduction for the Roadless 
Area and a 12% reduction in the size of the Blackleaf Unit 
of the Roadless Area. 
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INTRODUCTION 

Thisfinal BlackleafEnvironmentalImpact Statement(EIS) 
was completed as an interdisciplinary and interagency 
effort. The Bureau of Land Management (BLM) is the lead 
agency, since the Bureau is responsible for permitting oil 
and gas exploration and development activities on federal 
mineral estate and because of the substantial surface acres 
managed by the BLM in the Blackleaf EIS area. The Forest 
Service(FS) and the MontanaDepartmentof Fish, Wildlife 
and Parks (MDFWP) are cooperating agencies because of 
the significant surface acres each manages within the EIS 
area. When this documentrefers to the agencies, it includes 
all three. 

This document is organizedin five chaptersfor the reader's 
convenience.Chapter 1 discussesthe purpose and need for 
this EIS and the concerns identified through the public 
scoping process. Chapter 2 examines the alternative sce
narios developedto address the concerns regarding oil and 
gas development. Chapter 3 describes the existing condi
tions and resources that could be affected by any of the 
alternatives. Chapter 4 defines the environmental conse
quencesof each alternative and forms the ba;sisfor compar
ing the alternatives. It also describes the mitigation used to 
lessen impacts.Chapter5 describes the public participation 
and coordination process. 

This documentadheresto the guidelines and policies estab
lished by the Federal Land Policy and ManagementAct, the 
Code of Federal Regulations,the Council on Environmen
tal Quality, the Endangered Species Act (ESA) and the 
National EnvironmentalPolicy Act (NEPA). 

SETTING 

The EIS area lies in northwesternMontana, approximately 
25 miles northwest of Choteau, and 70 miles south-south-
east of Glacier National Park (see Figure 1.1).A portion of 
the EIS area lies immediately east of the Bob Marshall 
Wilderness Area. The western portion of the EIS area is 
characterized by steep rock cliffs and stream canyons; the 
eastern portion by foothills and plains. 

The Blackleaf EIS area consists of 58,503 surface acres. Of 
the subsurface mineral estate, 40,327 acres are federally 
owned and 18,176acres are of other ownership (see Table 
1.1 and Figure 1.2). 

/ 

TABLE 1.1 
LAND STATUS' 

Acres 
Acres Non-Federal 

Federal Mineral 
Surface Status Acres Mineral Ownership 

National Forest 17,603 17,603 0 
BLM 5,808 5,808 0 
Montana Dept. 3,162 1,067 2,095 
of State Lands 

Montana Dept. 8,158 4,237 3,921 
Fish, Wildlife 
and Parks 

Private 23,772 11,612 12,160 

Total 58,503 40,327 18,176 

'BLM, 1989. 

All of the federal minerals in the EIS area have been leased 
(there are currently 25 leases within the EIS area). The 
BLM's decisionto issue the oil and gas leases was based on 
recommendations from the BLM Butte District Manager 
and the Regional Forester. The Butte District Manager 
based his recommendationson the Oil and Gas Leasing in 
the Butte District Environmental Assessment (September, 
1981). The Regional Forester based his recommendation 
on the Oil and Gas Leasing of Nonwildemess Lands on the 
Lewis and Clark National Forest Environmental Assess
ment (EA) (1981). 

The EIS area also provides habitat for a variety of wildlife, 
including several threatened and endangered (T&E) spe
cies: contains outstandingscenic qualities; provides a vari-
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Figure 1.1 	 Location Map of Blackleaf EIS Study Area and Birch Teton Bear 
Management Unit 
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ety of recreational opportunities;is important to the tourist 
industry; is near the Bob Marshall Wilderness;contains an 
area designated by BLM as an Outstanding Natural Area 
(ONA); and includespart of the Teton Roadless Area on the 
Lewis and Clark National Forest. 

Because of the rights and expectations of oil and gas lease 
holders; the nature of oil and gas exploration and develop
ment; public concerns; the occupied T b E  species habitat; 
the many resource values present in this region; recommen
dations from other agencies: BLM policy on field develop
ment; and because of the hypothetical well site locations in 
the Teton Roadless Area, the Lewistown BLM District 
Manager and Lewis and Clark National Forest Supervisor 
decided an EIS rather than an EA is the appropriate docu
ment for the analysis and disclosure of impacts resulting 
from reasonably foreseeable full field development of the 
Blackleaf Area. 

PROPOSED ACTION 

The proposed action is to develop a scenario for full field 
development of the Blackleaf Unit based on predicted 
locations of natural gas reservoirs. Using the best geologic 
and engineering data available,sites where it can be reason-
ably expected that step-out and exploratory wells may be 
drilled are used to determine impacts to surface resources 
resulting from both drilling and production activities. 

The objectives of this EIS are to examine alternatives for 
potential full field development of the Blackleaf EIS area 
and to provide a full disclosure of any environmental 
impacts and cumulativeeffectsthat may result from reason-
ably foreseeablefull field development. Full field develop
ment includesall development activitiesincludingexplora
tion, production facility development, placing transporta
tion networks, and abandonment of wells and facilities. 
This EIS also explores ways to avoid, minimize or other-
wise mitigate adverse impacts to the surface resources in 
the EIS area. 

The purpose of this analysis is to identify and analyze the 
impacts that may result from drilling and producing opera
tions necessary to fully develop the .u1own natural gas 
reservoirs within the EIS boundaries (Appendix E). Full 
field development can be defined as the number of wells 
necessary to efficiently and effectively drainthe hydrocar
bon reserves from a known reservoir. The number and 
relative location of wells within a reservoir is based on an 
engineering analysis of the existing reservoir information, 

well log analysis, and surface and subsurface geologic 
interpretations. The analysis contained within this docu
ment is based on what the agenciesview as potentialnatural 
gas drilling and production operations. 

Wellsite locationsin the Blackleaf area were selectedbased 
on the location and probableextent of the known natural gas 
reservoirs and on suspected structures that may contain a 
natural gas reservoir (Appendix E). This EIS analyzes the 
impacts on surface and subsurface resources from reason-
ably foreseeabledrilling and production activitiesfor step-
out wells necessary to fully develop the known gas reser
voirs. Because of the smallprobabilityof discoveringgas in 
these suspect structuresand the fact that they are not part of 
the known reservoirs,the exploratorywellsites are assumed 
to be dry holes and only analyzed throughthe drillingphase. 

Because the drilling locationsidentifiedand used for analy
sis purposes are based on currentknowledge,they would be 
subject to revision from new geologic information if addi
tional wells are drilled. Nevertheless, the hypothetical 
wellsite locations can be used to analyze the potential 
impacts that drilling and production may have on surface 
and subsurfaceresources. The level of analysispresented in 
this document helps determine which resource values are 
sensitive to drilling and production activities and helps 
determine ways to mitigate adverse impacts, if possible. 

The purpose of this EIS then is to determine where drilling 
and related activities are most likely to occur and analyze 
the impactsthat drillingactivitieswill have on other surface 
resource values. This document does not make site specific 
determinationson if drillingcan occur or where drillingcan 
or will occur but rather describes the impacts that can be 
expected when exact locations are selected and proposed 
for drilling. 

In addition to compliance with NEPA and BLM policy, 
field developmentanalysismeets the followingobjectives: 

1.  	 Facilitatingprocessing and decisions on future APDs, 
production facilities,accessroads and otherspecialuse 
permits: 

2. 	 Addressing cumulative environmental effects to de
velop a programmatic assessment addressing specific 
actual field operational concerns: 

3. 	 Providing an analysis process that can be revised and 
updated as new information is obtained: 

4. Facilitatingpublic involvement and understandingby 
industry and the public of oil and gas development: 
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Chapter One 

Addressing the effects of a reasonable full field devel
opment scenariopursuant to current Council on Envi
ronmental Quality guidelines: 

Identifying problem areas or areas sensitive to devel
opment because of surface resource concerns and the 
development of mitigation packages, and: 

Coordinating interagency responsibilities to afford 
streamliningof procedurestomeet required timeframes. 

The EIS area has a history of mineral exploration (Appen
dix A). Based on reservoir characteristics and estimated 
potential reserves of natural gas, the agencies anticipate 
additional drilling and production activity will occur within 
the EIS area in the future.Because of the anticipatedinterest 
in drilling and the potential impacts of drilling on area 
surface resources, this analysis is needed to determine the 
type and cumulativeimpacts that would be associated with 
full field development based on potential,yet hypothetical, 
well locations. 

SCOPE OF T E ANALYSIS 

The scope of this EIS reflects a broad (programmatic) 
environmental analysis rather than one that is site-specific. 
This programmatic nature is based on three components: 
(1)  BLM policy direction; (2) there are currently no APDs 
filed by any lessee for either a step-out or exploratory well 
in the Blackleaf area; and (3) the National Environmental 
Policy Act regulations (CEQ) direction for programmatic 
analyses (40 CFR 1502.4(b)(c)). 

BLM policy directionfor this analysis was explained above 
in Purpose and Need. Without an APD filedby a lessee,this 
analysis can only hypothetically estimate the number and 
location of wells for full field development. CEQ regula
tions state that “[algencies shall prepare statements on 

broad actions so that they are relevant to policy [BLM 
policy in this case] and are timed to coincide with meaning
ful points in agency planning and decision making (40 CFR 
1502.4(b)).This analysis also follows CEQ direction for 
analyzing broad actions by considering the Blackleaf area 
as a geographic area and by considering the similarities of 
potential timing, impacts, and methods of implementation 
(40 CFR 1502.4(c)). 

Further,full field developmentanalyzed in this EIS consid
ered three types of actions (connected, similar, cumula
tive), three types of alternatives(no action,otherreasonable 
coursesof actions, mitigationmeasures), and three types of 
impacts (direct, indirect, cumulative) as required by CEQ 
direction (40 CFR 1508.25). 

The three types of actions are addressed through the pro-
posed actionfpurposeand need in a programmatic manner. 
Similar and cumulative actions are considered within the 
entire Blackleaf area. Similar actions recognize the com
mon geography of any hypotheticalwell location within the 
unit. Cumulative actions consider well locations through-
out the unit. Connectedactions that will be consideredwith 
both step-outand exploratorywells includeproduction and 
ancillary facilities. The three types of alternatives and 
impacts are disclosed in this EIS, Chapter’s 11and IV. 

Development activities on private surface over private 
minerals are not under federal control. However, the rea
sonably foreseeable development scenariosindicate this is 
a possibility and the analysisof cumulativeeffectsincludes 
development on these lands. 

Exploration wells are a normal componentof field develop
ment and while no APDs for any explorationwell have been 
received, they are included in the EIS as potential future 
foreseeable actions associated with field development. 
Based on the complexity of the geology of the EIS area and 
because the gas traps are so small,this analysis assumes the 
exploration wells would be dry holes (a 90% probability 
based on past experience). Therefore, the analysis of these 
wells includes exploration through abandonment, with no 
production figures in any alternative scenario. Because 
Section7 T&E Consultationwith the USFWS has not been 
done for the exploratory wells, an APD for any of these 
wellsites will require an additional NEPA document and 
Section 7 Consultation in which all stages of the action (i.e. 
exploration through production and abandonment) will be 
assessed. 
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Also, some leases under each alternativeshow no develop
ment taking place. While the agencies would entertain an 
application to drill on any viable lease within the EIS m a ,  
full NEPA analysis,includingcomplete ESA consultation, 
would be required. 

This document does not address the effects of seismic 
exploration. The BLM’s Blind Horse OutstandingNatural 
Area Activity PlanEnvironmental Assessment and Head-
waters Resource Management PlanEIS and the Lewis and 
Clark Forest Plan address specific management guidance 
for seismic exploration. This EIS does not change that 
guidance. 

To further clarify this section, the following discussion 
explains how the BLM ‘and FS interpret what additional 
environmental analysis each agency official will be com
mitting to in the future as part of this analysis. 

BLM Administered Lands 

This analysis is required by BLM policy direction and will 
provide an overview scenario of full field development in 
the Blackleaf EIS project area. While no site-specificdeci
sions are being made on the location of step-out or explor
atory well sites, this analysis will help display the broader 
(i.e. bigger) environmental implications of a hypothetical 
full field development. Any site-specific decisions relating 
to well locations would require additional NEPA analysis. 
This site-specific analysis could tier to sections of this 
programmatic EIS (i.e. cumulative effects and mitigation 
measures). 

If BLM receives an application for a step-out wellsite 
discussed in this EIS, site specific NEPA analysis will be 
required prior to surface disturbance. The analysis would 
be tiered to this EIS and would consider the site specific 
wellsite placement,cultural resource clearance, threatened 
and endangered species, and road placement. Locations 
similar to those addressed in this EIS (including the same 
location, habitat type, road placement) would not require 
additional consultation with the US. Fish and Wildlife 
Service on threatened and endangered species as that con
sultation has been completed. 

However, should BLM receive an APD for a step-out well 
that is substantially different than those discussed in this 
document, additional NEPA analysis and formal consulta
tion with USFWS would be conducted. Based on additional 

analysisand consultation,the APD for a step-out well could 
be approved as submitted, approved subject to modifica
tions or stipulations, or the APD could be denied. 

National Forest System Land 

This analysisrecognizesthat a portion of the Blackleaf EIS 
area lies on National Forest System land. This analysis 
discloses the potential area-wide impacts to surface re-
sources as a result of hypothetical full field development. 
This document discloses the impacts of drilling hypotheti
cal locations and provides important information on the 
response of surface resources to drilling and production 
activities. The analysis also points to areas potentially 
sensitivetoexploration and production activities.All APDs 
filed on the Forest will be subject to site-specific NEPA 
analysis. This EIS, the Forest Plan EIS, and environmental 
analyses prepaed for all future APDs filed for Forest 
locations will guide all exploration activities within the 
Forest portion of the Blackleaf EIS area. 

The Forest Serviceoperatesunder a two-stepdecisionlevel 
process. The fist decision level consists of the Forest Plan 
which sets programmatic forest-wide management direc
tion in the form of goals, objectives, standards, manage
ment area goals/prescriptions,and monitoringlevaluation. 
The second decision level consists of site-specificproject 
actions which begin to achieve Forest Plan objectives. All 
site-specific projects must be consistent with the Forest 
Plan. 

The analysis in this EIS will not, by itself, result in a 
decision under either of these two decision levels. Rather, 
it provides a programmatic analysis that fits between these 
two decisionlevels.ThisEISprovidesa broad environmen
tal analysis that is more specific than the Forest Plan (first 
decision level). However, it is not sufficiently detailed to 
make any site-specific decisions regarding the location or 
number of wells permitted on National Forest System land 
(second decision level). Because there are no site-specific 
decisionsbeing made on the location or number of wells on 
National Forest System land, there are no irreversible or 
irretrievablecommitments of resources being made at this 
time. 

The benefits from this FEIS that will apply to National 
Forest System land include the analysis of a development 
scenario and mitigation measures. These mitigation mea
sures automatically incorporate Forest Plan Forest-Wide 
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Management Standards.Moreimportantly, additional miti
gation measures generated as a result of this programmatic 
environmental analysis could be adopted in future site-
specific analyses. In addition, this analysis does provide 
some resource information in Chapter’s III and IV that 
could be incorporated by reference when the site-specific 
analysis is conducted. 

Any APD filed on NationalForest System land will require 
site-specific environmentalanalysis under the NEPA. This 
equatesto the seconddecisionlevel in the two-stepdecision 
process. Irreversible and/or irretrievable commitments of 
resources would be made through the site-specific decision 
level. Public input will be requested during this analysis. 

Further, any APD filed on National Forest System land 
would require an analysis ensuring that it is consistent with 
Forest Plan direction. 

ISSUES 

The general public, local civic leaders and personnel from 
the BLM, FS, MDFWP, and other government agencies 
were asked to help define the major concerns regarding oil 
and gas developmentin the EIS area. Public meetings were 
held in Choteau, Great Falls, Missoula, Browning, Cut 
Bank and Helena in the fall of 1985,to further solicit public 
comments. The BLM and FS also received 13 letters from 
individuals and groups commenting on issues and con
cerns. All of these comments were categorized in the 
following manner. 

What would be the impacts of oil and gas development on: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

wildlife (especially grizzly bears, elk, deer, bighorn 
sheep, Rocky Mountain goats and raptors); 

the scenic quality of the EIS area; 

the adjacent Bob Marshall wilderness area; 

the economic foundation of the area; 

area landowners; 

the health and safety of area residents; 

tourism and recreation; and 

what would be the cumulative effects of oil and gas 
development? 

A ENT 

Two federal agencies, the Bureau of Land Managementand 
the Forest Service, manage lands within the EIS area. The 
public lands administered by the BLM are managed under 
the guidance found in the Headwaters Resource Manage
ment Plan (RMP) (Record of Decision, 1984) and the 
BLM’s more recent Outstanding Natural Area Activity 
Plan (March 1989). National Forest Service lands are 
managed under the direction of the Lewis and Clark Na
tional Forest Plan (Recordof Decision, 1986).Valid, exist
ing management direction from previous planning efforts 
was incorporated into both of these plans. 

Through the Headwaters RMP, the majority of public land 
(4,927 acres) managed by the BLM in the EIS area was 
designated as the Blind Horse Outstanding Natural Area 
(ONA). The management direction in this ONA allows 
those multipleuses that do not degrade the natural qualities 
of the area and disallows those that do, or modifies them to 
retain the natural and scenic beauty of the area. The Blind 
Horse Outstanding Natural Area is presently leased for oil 
and gas exploration with existing rights. 

The proposed action is consistent with management direc
tion found in the Headwaters RMP, which states: “Oil and 
gas lease stipulations identified in the RMP apply only to 
leases processed after R W  approval. Existing leases will 
run their full term with only those stipulations attached at 
the time of lease issuance. Leases included in an operating 
unit or any future unit where production is established will 
remain unaffected by new stipulations as long as produc
tion continues or until leases are terminated.” 

The Headwaters RMP also recommended thorough 
interagency coordination for the Rocky Mountain Front 
(RMF), along with the application of all normal mitigating 
measures and special stipulations, when necessary,prior to 
lease issuance. Protective stipulations for threatened and 
endangered species, visual and watershed values, and cul
tural resourceswere attachedto all leases. Many of the older 
BLM leases along the RMF, including those within the 
Blackleaf EIS area, were leased prior to the Headwaters 
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RMP of 1984,and are currently held by production. Upon 
expiration of the leases, the leases within the Blindhorse 
ONA will either not be released, or leased with no surface 
occupancy stipulations,as outlined in the BLM’s Outstand
ing Natural Area Activity Plan. Based on the more detailed 
oil and gas data available through this EIS and the Bureau’s 
recent guidance on the oil and gas data required in RMPsl 
EISs, the HeadwatersRMP/EISwill be amendedto provide 
more detailed oil and gas information. 

Management Direction For National Forest 
System Lands 

The Forest Plan provides long-termmanagementguidance 
for the Lewis and Clark National Forest. It describes re-
source management practices, levels of resource produc
tion and management and the availability and suitability of 
lands for resource management. This EIS is tiered to the 
Forest Plan and Forest Plan EIS. All permits, contracts, and 
other instruments for the use and occupancy of the Forest 
must conform with the Forest Plan. Of the 58,503 surface 
acres within the Blackleaf EIS area, approximately 17,603 
acres are within the Forest. The federal mineral estate 
beneath all of this acreage is managed by the BLM. Of the 
17,603 acres, 6,855 acres have no surface occupancy re
strictions attached to the lease; 12,080 acres have timing 
restrictions: and 230 acres have limited surface use restnc
tions. 

Forest Plan Consistency 

The EIS area is in the RM-2 Blackleaf-Dupuyer Geo
graphic Unit and under the direction of ManagementAreas 
E and G. All Forest acreage is within the Teton Roadless 
Area. 

The goal for Management Area E is to provide sustained 
high level of forage for livestock and big game animals. 
Management direction for minerals development is to al
low soil disturbing activities on environmentally suitab�e 
land. Where mineral activities are not compatible with 
presentuse, mitigate the effects through special lease stipu
lations. Roads and drill pads will be designed, located and 
if necessary reclaimedin compliancewith the management 
area’s goal. 

The goal for ManagementArea G is to maintain and protect 
forest resources with minimum investments.The manage
ment direction for minerals development is to allow occu
pancy only where surface resources can be maintained 
during occupancy and the surface quality can be fully 

reclaimed after mineral activity. Development may be 
allowed, but must be mitigated to the fullest extent possible 
by use of the limited surface use stipulation. 

Oil and gas development in the EIS area is allowable under 
Forest Plan management direction. Since this EIS is pro
grammatic rather than site-specific in scope, general For
est-wide management standards were used in the analysis 
process. The specific standardsapplicableto mineraldevel
opment which were identified for this programmaticdocu
ment are as follows: Special Interest Areas (A-6), Cultural 
Resource Management (A-7), Visual Resource Manage
ment (A-7), Wildlife Coordination and Habitat Manage
ment (C-l), Threatened and Endangered Species (C-2), 
Fish Habitat (C-3), Wildlife Trees (C-4), Management 
Indicator Species ((2-3, Noxious Weeds and other Pests 
(D-2), Rare Plants (N-2), Erosion Control (F-I), Soil, 
Water and Air Protection (F-3), Oil and Gas Leasing, 
Exploration Drilling, Field Development, and Production 
(G-2), and Construction of Roads, Trails and other Facili
ties (L-4). 

In orderto protect sensitive resourcesthat may be adversely 
effected by development projects, special mitigating mea
sures or operational stipulations will be made a conditionof 
approvalfor all Surface Use Plans of Operationreceived in 
the future. These measures will be determinedthrough site 
specific analyses conducted for proposed projects. All 
projects will be guided by managementdirection contained 
in the Forest Plan and a determination of consistency with 
the Plan will be made for each project. 

Managemerfnd Direction For Montana 
Departmen&of Fish, ~~~~~~~eand Parks 
Lands 

One state agency, the Montana Department of Fish, Wild-
life and Parks, also manages lands, the Blackleaf Wildlife 
ManagementArea (WMA),within the EIS area. Their draft 
Blackleaf Wildlife Management Area Management Plan 
(Final, 1990) outlines goals, objectives, monitoring re
quirements, travel plan, etc. for the 8,158 acre WMA. Oil 
and gas development is consistent with this management 
plan. 

Management Direction For Tetom county 

A Comprehensive Development Plan for Teton County, 
Montana was developed in 1981, by the Teton County 
Planning Board. The purpose of this plan is to protect and 
improve the present health, safety, convenience and wel-
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fare of county citizens and to plan for the future develop
ment of their communities; that the needs, industry, and 
business be recognized in future growth; and that growth of 
the communities be commensurate with and promotive of 
the efficient and economical use of public funds. The plan 
also proposes to protect and maintain the agricultural 

economy of the county and to protect valuable agricultural 
areas; to conserve energy; and to result in the development 
of better communities, the preservation of desirable envi
ronments and a general all around improvement in the 
quality of life. 
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INTRODUCTION 

Four alternatives, includingthe agencies' preferred alterna
tive, are described in this chapter to provide a means of 
comparing alternatives. The chapter is organized in five 
sections: the Process Used To Formulate Alternatives; 
Alternatives Eliminated From Detailed Consideration; a 
General Oil and Gas Operation Scenario; a Description Of 
The Alternatives Considered; and a Comparison Of The 
Alternatives (tables at the end of the chapter). 

Because of the number and complexity of the activities 
projected in some alternatives, this chapter uses several 
methods to track information. The text in each alternative 
description describesmost activities in terms of their name, 
location and geographic references. Each alternative de
scription contains at least two figures: one a schematic 
showing activities and their related developments; the 
second showingthe same activities and developmentsover 
a topographical base. Each alternative description also 
contains an outline of the activities it projects. 

Each activity was given an alpha/numericalcode; step-out 
wells will be called S-1, S-2,etc., explorationwells E-1, E-
2. Other needed items are referred to by the code of the 
wellsite they serve and their function (i.e., the S-1 pipeline, 
the E-2 road etc.). Producing wells will be known by their 
current numerical code (the 1-13 well, the 1-8 etc.). 

PROCESS USED TO FORMULATE 
ALTERNATIVES 

In February 1985,the agencies agreed that an environmen
tal impact statement (EIS) was needed to analyze full field 
developmentin the Blackleaf area. They began contacting 
the public and other agenciesto define issues and the scope 
of needed analysis. Otheragencieswith expertise in various 
technical fields were consulted as was the oil and gas 
industry. A reasonablerangeof alternatives was thendevel
oped in accordancewith the NationalEnvironmentalPolicy 
Act of 1969(NEPA).The range of alternatives selected for 
analysis is based on current knowledge of the geologic and 
surface resources in the area: public issues and agency 
concerns; the availability of technologies for oil and gas 
development;andprofessionaljudgement, The alternatives 
focus on possible strategies for development rather than 
merely on approval or denial. Since there are no APDs 
pending at this time, the alternatives are conceptual in 
nature and consist of reasonably foreseeable development 
scenarios. They are drawn from an essentially infinite 

s i - 3  "inumber of possible alternatives conckrningwellsite selec- t4 $;>:b 

tion, road access, facility siting, etc. 

New access roads associated with these scenarios are con
strued to be corridors approximately 1/4-mile wide. The 
actual road location (to be determined at APD time by an 
onsite inspection) would beconfirmed within that corridor. 
The actual wellsites, roads and other facilities could be in 
slightly different locations when actual applications are 
submitted. 

Explorationwells are a normalcomponentof field develop
ment and whileno APDs for any explorationwell have been 
received, our best professionaljudgement indicates indus
try may have an interest in exploring these areas within the 
life of this EIS. Based on the complexity of the geology of 
the EIS area and because the gas traps are so small, this 
analysis assumes the exploration wells would be dry holes 
(a 90% probability based on past experience). Therefore, 
the analysis of these wells includes exploration through 
abandonment,with no productionfigures in any alternative 
scenario. Since the EIS does not project production figures 
for the exploratorywells, Section7 Threatenedand Endan
gered Consultationwith the U.S. Fish and Wildlife Service 
has not been completed on these wells. Therefore, an APD 
for one of these exploratory well sites would require addi
tional NEPA analysis and completeSection7 Consultation. 

The time frames given in Alternatives 2, 3 and 4 are the 
assumed order in which wellsites would be drilled (based 
on conversations with industry representatives). The 
wellsites could be drilled in any order, based on the operator's 
preference. 

Standard management practices (see Appendix B) are the 
result of existing laws, regulations, and previous planning 
efforts and are automatically built into and a part of each 
alternative description. Current lease stipulations (see Ap

' 
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pendix C) are in place to protect other resources from undue 
degradation and were also considered in the alternative 
scenarios. 

Because the operator expressed an interest in constructing 
a gas processing facility, the facility was included in alter-
natives 1, 3 and 4 for cumulative impacts analysis. ff the 
processing plant is not constructed the gas would continue 
to be shipped to the Gypsy Highview processing facility, 
thus lessening the cumulative impacts to the immediate 
area. Because the plant is proposed on private surface/ 
private minerals the BLM will have no authority to ap
prove/deny this facility. 

ALTERNATIVES EEPMI D 
FROM DETAILED ISCUSSION 

The following alternatives were considered, but not ana
lyzed in detail. 

1. 	 Full Field Development Based on State Spacing Re
quirements 

This alternative would have analyzed every lease in the 
EIS area being developed with a wellsite in every 
section (every 640 acres or less). This scenario would 
be the worst case analysis from the environmental 
perspective. It would have involved a minimum of 80 
wellsites and required a road system totalling over 100 
miles. In the best professional judgement of agency 
and industry personnel, the possibility of this type of 
development in the Blackleaf EIS area is extremely 
unlikely. Also, the reservoir size and shape make this 
scenario unrealistic. 

2. “Retroactive” No Action Alternative 

This alternativewould haveretroactively revoked drill
ing rights and developments in the area since 1981.It 
would require companies to remove facilities, cap 
producing wells and rehabilitate the area to a natural 
condition. This would be, in effect, a condemnation 
action by the Federal government and a “taking” of 
private property rights that may have to be fully com
pensated; making it extremely expensive. Not only 
may the leases have to be bought back, but the cost of 
drilling, facilities and the loss of known reserves may 
have to be considered. Costs to the government could 
be in the hundreds of millions of dollars and this 
alternative would be difficult to sustain legally and 
environmentally. 

3. Airlift Mobilization (Helicopter Access) Alternative 

This alternative would have required airlifting all ma
terials and services required to drill the anticipated 
wells from a mobilization platform to the wellsite in 
lieu of building roads. Although the agencies believe 
this is a valid alternative for wells in unroaded areas, it 
is not valid for the Blackleaf EIS area because 70% of 
the area currently has road access (is within 1 mile of 
an existing road). 

Helicopter mobilization is extremely expensive and 
could be prohibitive for the number of wells consid
ered here. The overriding concern however, is that this 
EIS is primarily analyzing field development sce
narios. Thus, the agencies are assuming production 
from step-out wells that will, sooner or later, need 
pipelines, powerlines and access roads or trails for 
construction, maintenance, monitoring and finally, 
rehabilitation. 

Since the alternatives considered in this EIS analyze differ
ing levels of field development activity, this description of 
a typical gas development process may be of value to the 
reader. 

A seismicprogram is conducted to select potential develop
ment areas. In roadless areas, this is usually accomplished 
by laying surface charges, exploding the charges and re-
cording the information. Roads or other facilities are not 
built. Crews are transported by helicopter or traverse the 
area by foot. Along roads, the work will often be done via 
the shot hole method where a truck mounted drill rig drills 
holes and sets the charges which are then exploded and the 
data recorded. Vibro-seise equipment may also be used in 
roaded areas (a large metal weight is dropped or vibrated on 
the ground). The shock waves created by these methods are 
reflected by underground formations and the data recorded. 
It usually takes less than 2 weeks for a seismic crew to 
explore an area. 

Once this data has been analyzed, potential drilling loca
tions are located, surveyed and staked on the ground. A 
gravel road, 12 to 16feet in width and capable of handling 
large truck traffic, is built to the site and the drill pad is 
constructed. Construction time framesfor roads vary due to 
steepness of slope, the types of soils, the presence or 
absence of timber, etc. In the EIS area any individual road 
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can probably be built in 1-2 weeks. Drill pads are normally 
2-5 acres in size and normally take less than a week to 
complete. This includes room for the drill rig, pipe and 
equipment storage, parking space and room for construc
tion of one or more mud pits to contain drilling muds and 
fluids used in the drilling operation. Once drilling has 
started it can be expected to continue24 hours a day, 7 days 
a week continuouslyfor an average of 60-90 days. Typical 
wells are 6,000-8,000 feet deep and may take up to 120 
drilling days to complete. 

If the well is capable of producing enough gas to be 
economicallyviable, production facilities are added to the 
site. These facilities include separation facilities, evapora
tion ponds, condensate tanks and perhaps vapor recovery 
apparatus. For the Blackleaf EIS area those facilities could 
be describedas follows: from the wellhead,gas is piped into 
a building that is normally locked for security and safety 
reasonsdue to the presenceof Hydrogen Sulfide (H2S)gas. 
Inside the building, the piped gas enters a separation unit, 
where the water is separatedfrom the gas and disposed of. 

Gas condensate (liquid gas) is piped out the other side to 
condensate tanks where it is held and accumulates until it 
can be trucked off site to a processingplant. These conden
sate tanks are typically 12 feet in diameter and 20 feet or 
more high. A flare stack extending 25-30 feet high or more 
is in place outside the building in case productiontesting or 
emergency gas flaring is required. Optional equipment 
includes a glycol injector (added if the gas is to be trans-
ported very far to a processing plant) and a compressor 
station (used if reservoir and/or wellhead pressures are not 
sufficient to move the gas to the plant). 

Pipelines will normally disturb an additional area 10-12 
feet wide when constructed adjacent to existing roads, to 
provide room for machinery, access, spoil piles and the 
ditch. This width may be slightly wider in forested areas (up 
to 50 feet wide if going cross country) to provide operating 
room for machinery. There is no pipeline proposed in any 
of the alternatives that would take more than 30 days to 
complete. 

A powerlineto supply electricity for the site is also brought 
in. These are normally smalldistribution lines which follow 
the existing road right-of-way. They are usually above 
ground lines, unless special circumstances require their 
burial. 

Daily/weekly inspections and periodic maintenance at the 
wellhead by the operator are needed for the life of the field 
(approximately25 years). 

Throughout the life of the field, wells are periodically 
inspected by BLM and FS officials to assure compliance 

with federal regulations and terms and conditions of the 
drilling permit(s). Appendix N contains a more detailed 
description of the inspectionprocess. Appendix 0explains 
the monitoring plan for well development along the Rocky 
Mountain Front. 

Once the field is abandoned the facilities are removed, the 
area is recontoured, reseeded and returned to as natural a 
condition as possible as directed by the Surface Manage
ment Agency. Roads, unless needed for other purposes, are 
also rehabilitated. 

If the well is a dry hole, the wellsite is rehabilitated and 
recontoured. The road may also be rehabed on a case-by-
case basis. 

Table 2.1 shows the various phases of petroleum develop
ment and the activities occurring during each phase. 

These alternati.ve scenarios were developed to address the 
concernsidentified in Chapter 1.Alternative 1is essentially 
the No Action Alternative while Alternatives 2,3 and 4 are 
variations in the number of wells to be drilled. 

The two wells discussed in the DEIS that were capable of 
production (1-13 and 1-19on Figures 2.1 and 2.2), but not 
hooked up via pipeline, were brought on line while this 
documentwas being prepared.TheForest Serviceprepared 
an environmental assessment (EA) and biological evalua
tion for the 1-13 well in 1988and, because of the no effect 
determination, informally consulted with the USFWS. 

The 1-19 well was brought on line in November of 1990. 
This well did not require federal approval becauss the 
surface is managed by the MDFWP; however, they pre-
pared an EA for the pipeline with approval subsequently 
given. The outlines for each alternative have been amended 
to show the existing situation as of the date this fmal EIS 
was released. 

Alternatives 1, 3 and 4 contain a central gas processing 
facility Iocated on private surface with private minerals in 
the NE 1/4 of Section 8, T. 26 N., R. 8 W. Recent 
discussions with the unit operator indicate this facility may 
be moved to the east, outside of the EIS area, but still on 
private surface. For the purpose of this analysis, the plant 
has been left where it was initially proposed (unit operators 
preferred location) to disclose cumulative impacts. If the 
plant is moved outside the EIS area, the overall cumulative 
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TABLE 2.1 

PHASES OF PETROLEUM DEVELOPMENT 

AND ACTIVITIES OCCURRING DURING EACH PHASE1 


Activity Explore 

Ground surveys 

Seismic trail clearing 

Seismic wave production/recording 

Clearing/grading right-of-way 

Road construction 

Mobilization of trucks/equipment 

Site development (clearing/grading) 

Drill pad construction 

Excavation of storage/mud pits 

Drilling and related activities 

Water supply 

Borrow pit excavation 

Wellhead/pump unit installation 

Construction of process/treatment/ 


storage facilities 
Installation of flow lines 

Erection of power lines 

Communication system development 

Operation of process/treatment facilities 

Pipe stringing 

Trenching and pipe installation 

Pipe burial and backfill 

Maintenance and inspection 

Accidents 

Secondary recovery 

Air support 

Worker accommodations 

Increase in local population 

Development of ancillary industry 

Well plugging 

Site restoration/revegetation 


Source: Bromley, M., 1985. 

X 

X 

X 


X 

X 


X 


impacts would be much less and would facilitate more 
pipelines being placed along existing roads. Site specific 
NEPA documentation at APD time will disclose impacts 
resulting from changes in pipeline corridors, if necessary. 

None of the alternativespreclude a privatemineral lease on 
private surfacefrom explorationand/ordevelopmentwithin 
the EIS area, as that would be a non-federal action. 

Another common trait among all the alternativeswould be 
the methods used to dispose of produced water. 

1. 	 If the volume of produced water is small enough (less 
than 5 barreldday), it could be disposed of on location 
in a fenced, lined surface pit. 

Development Phase 

Drill Develop Produce Abandon 

X 

X X 

X X 

X X X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X ’ 
X 

X 

X 

X 

X X 

X X X X 
X 

X X X X 
X X X X 
X X X 

X 

X 

X 


2. 	 The water could be stored on locationin alarge holding 
tank, requiring periodic removal by vehicle. 

3. 	 The water could be piped to a facilitywhere it would be 
readied for injection into the 1-16 injection well, and 
injected into the same geologic formation it was taken 
from. The pipelines running from the wellsites to the 
injection facilities would be placed beside the hydro
carbonlinesin the sametrench. The 1-16injection well 
is in place and would only require a pipeline from each 
wellsite or the central gas facility. These pipelines are 
included in each alternative discussion and the 1-16 
injection well is included in each alternative outline, 
but is not discussed further. 
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Figure 2.1 Alternative One Schematic. Chapter Two 
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Chapter Two 

Alternative 1 - No Action 

This alternative would essentially preclude all further fed
eral oil and gas explorationor developmentactivities in the 
Blackleaf EIS area. The four wells already drilled and 
producing(1-5, 1-8,l-13 and 1-19onFigures2.1 and2.2) 
would be allowed to produce to legally abide by the terms 
of the lease, the Mineral Leasing Act of 1920,and Onshore 
Order Number 1. No further explorationor developmentof 
the area would be allowed. All gas would be processed 
(sweetened) at a central gas processing facility located on 
private surface over private minerals. For a complete de
scription of this facility, refer to Appendix D. 

The following outline lists the activities included in this 
alternative. 

Alternative 1 Outline 

Existing Producing wells 
Proposed Injection wells 
Proposed Step-out wells 
Proposed Exploration wells 

Total wells 5 

Proposed Gas processing facility (private 
surface & private mineral) 1 

Total road miles in use 16.4* 
Total new road construction 0 

Existing pipeline 8.45 miles 

Time frames 
Active developmentprogram 1-2 years 

(1991-1992) 
Well field maintenance 31 years 

(1983-2014) 

Wellsite abandonment and 
rehabilitation 1-2 years per 

wellsite/facility 

*The total road miles figure reflects counting some seg
ments of the total road system multiple times, since some 
segmentswould be used to access multiple wells. This was 
done to give the reader the total length of road to be used for 
each wellsite. 

Alternative Description 

The four producing gas wells would remain active. How-
ever, the storage facilities would be removed and the gas 
piped to a centrally located gas processing facility on 
private surface over private minerals (NE1/4, Section 8, T. 
26 N., R. 8 W.). The gas processing plant would not be a 
federal action and would require no federal approval. The 
sites would be partially rehabilitated, the water disposalpits 
filled in and the locations reseeded with native vegetation. 
The only facilities remaining at each site would be a 
wellhead contained inside a small building, and separation 
and dehydration facilities to separate the water and hydro-
carbons. There would be no new gas pipelines from either 
of these sites to the gas processing facility, as these pipe-
lines already exist. The gas processing facility would be 
constructed approximately where the 1-5 and 1-8 existing 
pipelines join. 

Table 2.2 details the road management portion of this 
alternative. Those well access roads that are not currently 
part of the public access system would be closed to public 
use. Existing arterial and collector roads in the area would 
remain open to public use to maintain public access (see 
Figure 2.3). 

All gas produced by these four wells would be sweetened 
(Hydrogen Sulfide (H2S) removed) at the central gas pro
cessing facility (see Appendix D). The gas would then be 
piped east through existing pipelines to eventually tie in to 
a Montana Power Pipeline for delivery to commercial 
markets.Producedwater would be disposedof as discussed 
in the Description of the Alternatives section. 

The activities related to constructingand operatingthis gas 
processing facility would include upgrading the existing 
road to the site and bladingthe site. The processingbuilding 
would be a modular type brought in via truck; final assem
bly would occur on site. The plant would be a closed 
system; all gas processing by-products, such as H2S and 
S02, NOX etc. would be contained within the plant. 

Each wellsite would be remotely monitored from this 
processingfacility via computer.Throughthe first 6months 
of operation, or at least through the first winter, each well 
would be visited a maximum of once per day, unless 
problems require additional visits. The wells could then be 
visited everythird day to onceper week (EdNeibauer 1989, 
EPS Resources, personal communication).A three person 
crew would work at the plant once operations began. 
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Figure 2.3 Access Routes in Alternative One. 
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Chapter Two 

TABLE 2.2 

ROAD MANAGEMENT 
ALTERNATIVE l1 

Additional Road Work Required 

Total 
Construction 

and 
Construction Reconstruction Reconstruction 

Wellsite (Miles) (Miles) (Miles) 

1-13 0.00 0.00 0.00 
1-19 0.00 0.00 0.00 
1-5 0.00 0.00 0.00 
1-8 0.00 0.00 0.00 
1-16 0.00 0.00 0.00 

Totals 0.00 0.00 0.00 

1BLM & USFS, 1989. 

Total Road System to Nearest Maintained Public System 

Roads Access 
Roads Open 
to Public Use 

Closed to 
Public Use 

Roads to be 
Reclaimed Period 

(Miles) (Miles) (Miles) (Years) 

3.95 0.00 0.00 1983-2025 
0.40 4.202 0.00 1983-2020 
3.40 0.00 0.00 1991-2030 
2.25 0.00 0.00 1991-2026 
0.50 0.00 0.00 

10.50 4.20 0.00 

*FromDecember 1to June 30 the entire road is closed to the public via a MDFWP seasonal closure. That portion of the road that 
acesss only the wellsite is closed to the public year-round. 

Remotemonitoring would require electricityateachwellsite. 
Powerlines would be underground lines, generally built 
adjacent to roads andlor pipelines. 

The gas bearing structures being tapped by the wells would 
cease productionin about 25 years. Then the wellheads,gas 
processingfacilities, pads and roads would be removed and 
the areas rehabilitated to as near natural conditions as 
possible. 

Future APDs in the EIS area would be rejected. Those 
leases in the Blackleaf Unit would be held by the existing 
producing wells until the unit contracts to the participating 
areas (those areas actually being drained). After contrac
tion of the Blackleaf Unit (which would occur approxi
mately 1 year following the completion of this EIS) those 
leases contained in the participating areas would be valid 
until all wells in the participating area are plugged and 
abandoned. 

It’s assumed the development actions in this alternative 
would occur within 1-2 years following approval of the 
action.The maintenanceand rehabilitation work would last 
until approximately2014. 

Alternative 2 - Oil and Gas Exploration and 
Production 

This alternative would allow the oil and gas industry to 
develop, with minimal restrictions, the known energy re-
sources within the Blackleaf EIS area. The locations pro
jected in this alternative are based on the surface geology 
and existing drill hole information and reflect the standard 
methods used for developing energy resources on federal 
mineral estates. The locations shown in this alternative 
include all known areas of interest to industry as well as 
high potential sites identified by agency personnel (see 
Appendix E). 

Production facilities(condensatetanks and separation equip
ment) would be located on site and would require a daily to 
weekly maintenancevisit to each site by oil field personnel. 
Gas would be piped to the junction of the 1-5 and 1-8 
pipelines, where it would tie-in and continue on to the 
Gypsy Highview Plant. 

The following outline lists the activities included in this 
alternative: 
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Alternative 2 Outline 

Existing Producing wells 4 
Proposed Injection well 1 
Proposed Step-out wells 9 
Proposed Exploration wells 6 

Total wells 20 

Gas processing facility 0 

Total road miles in use 69.6* 
Total new road construction 15.55 

New pipeline not adjacent to well 
access roads 7. I5 miles 

New pipeline adjacent to well 
access roads 8.25 miles 

Existing Pipelines 8.45 miles 

Total Pipeline Miles 23.85 

Time frames 
Active drilling program (new) 7-9 years 

(1991-1998) 
Well field maintenance 35-40 years 

(1983-2025) 
Wellsite abandonment and 
rehabilitation Last 15 years 

of field life 
(2010-2025) 

*The total road miles figure reflects counting some seg
ments of the total road system multiple times since some 
segmentswould be used to access multiple wells. This was 
done to give the reader the total length of road to be used for 
each wellsite. 

Alternative Description 

There are currently two known natural gas fields in the 
Blackleaf EIS area. One is the producing structure being 
served by the 1-8 and 1-5 wells. The other is the structure 
tapped by the 1-13and 1-19wells. This alternative includes 
production facilities at each of these four wellheads. 

The first priority for additional wells in this alternative 
would be step-out wells to define the extent of the two 
known existing structures and to producethose structures at 
their optimum rate. 

All of the step-out wells discussed in this alternative are 
shown on Figures 2.4 and 2.5. Table 2.3 shows the road 
constructionand reconstructionprojected with this alterna
tive. 

TABLE2.3 

ROAD CONSTRUCTION AND 

RECONSTRUCTION 


ADDITIONAL ROAD WORK REQUIRED 

ALTERNATIVE 2l 


Total 
Construction 

and 
Construction Reconstruction Reconstruction 

Wellsite (Miles) (Miles) (Miles) 

B-1 0.00 0.00 0.00 
1-16 0.00 0.00 0.00
s-1 0.00 0.00 0.00 
s-2 1.25 0.75 2.00 
5-3 0.25 0.20 0.45 
s-4 1.25 0.00 1.25 
s-5 2.25 0.00 2.25 
S-6 1.40 0.00 1.40 
s-7 0.75 0.00 0.75 
S-8 0.00 4.50 4.50 

1-13 0.00 0.00 0.00 
1-19 0.00 0.00 0.00 
1-5 0.00 0.00 0.00 
1-8 0.00 0.00 0.00 

E-1 0.1 0.00 0.10 
E-2 2.80 0.oo 2.80 
E-3 2.80 1.10 3.90 
E-4 0.00 1.oo 1.oo 
E-5 0.00 3.30 3.30 
E-6 0.00 2.00 2.00 
Totals 12.85 12.85 25.7 

'BLM & USFS, 1989. 

The easternmost structure, currently served by the 1-8 and 
1-5 wells would be further defined by drilling the S-1 well, 
0.5 mile due north of the Antelope Butte Swamp (T. 26 N., 
R. 8 W., Section 21). This is the only well proposed for this 
field as the addition of one well should bring it to capacity. 
This wellsite would be accessed by 1.5 miles of existing 
road and the drill pad would be 3-4 acres in size. If this well 
is a producer, a 0.8-mile pipeline would be constructed 
adjacentto the well accessroad from this site to the junction 
with the pipeline coming from the 1-19 well, which then 
turns north 2.1 miles to the 1-8 production facility. It is 
assumed the S-1 well would be drilled in mid 1993. 

The westernmostfield, currently served by the 1-13 and 1-
19 wells, would have as many as eight step-out wells 
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Figure 2.4 Alternative Two Schematic with Step Out Wells. Chapter Two 

1-5/14
1-13/1-19 

A 


m 

L
'-# 

-+ 

IBLACKLEAF EIS AREA I
I5/8"=1 mile 

? 1-19 T 

! s-4 : 
I 
I 
rn 

x
I 2  

Drilled and Producing I 

Future Injection Well 


Step Out Wells 


&sting Production Facility 


Established Roads 

Additional Well Access Roads 


Proposed Pipelines 


21 


1-16 



Figure 2.5 Alternative Two. 



Chapter Two 

ranging north and south of the existing wells. The first 
priority would be to reenter the old B-1 well (T. 26 N., R. 
8 W., Section 19, NE1/4SW1/4).This well was originally 
drilled in 1958, and produced approximately 900-1,000 
thousandcubic feet (MCF)of gas per day. At that time there 
was no market for natural gas and the well was shut-in until 
1973, when the well was plugged and abandoned and the 
site restored. At today’s prices this well is commercially 
viable. The site lies in the bottom and at the mouth of Muddy 
Creek Canyonin the BlackleafWildlifeManagementArea. 

Drilling the B-1 well would entail reentering the old drill 
hole and completing it as a producer. The well would be 
accessedby 3.7 miles of existing road. The drill pad should 
be 1-2 acres and the time on site should be 30 days or less. 
Once completed, production facilities would be installed 
and a 1.4-mile pipeline constructed adjacent to the well 
access road down Muddy Creek, to the junction where the 
1-19pipeline intersects the road in Section20. The pipeline 
would then turn north to the 1-8wellsite. This action would 
occur in the first year of operation. 

The next priority, assumed to occur the second and third 
years of operation (1992-93), would be to test the western 
and southernlimits of the field with three step-out wells (S-
2, S-3 and S-4). It’s assumed the first of these wells drilled 
would be S-3 (T. 26 N., R. 9 W., Section 24, SE1/4) which 
would test the western extent of the field. 

The S-3site would requireusing 3.55 miles of existingroad, 
about 0.25 mile of new road construction, and 0.2 mile of 
road upgrading from the B- 1wellsite. Any pipeline needed 
for this well would run adjacentto the road for 0.65 mile to 
tie into the B-1 well pipeline. 

The southernlimits of the structure would be exploredwith 
the S-2well located on the dividebetweenRinkerand Blind 
Horse Creeks (T. 26 N., R. 8 W., Section 32). This would 
require about 2.0 miles of new road construction, and one 
crossingthrough BlindHorse Creek. The drill pad would be 
3-5 acres in size. If the well produces, a pipeline would run 
north 1.8 miles to join the line coming from the S-3 and B-
1 wells in the SE1/4 of Section 20. 

The last step-out well for the southern portion of this 
structure (S-4) would be located on the MDFWP Blackleaf 
WildlifeManagementArea (T. 26 N., R. 8 W., Section 30). 
This site would require 1.25milesof new road construction, 
starting from the end of the old road in Muddy Creek 
Canyon. The drill pad would be 2-4 acres in size. Any 
needed pipeline would run northeast 1.O mile (outside of the 
access road) to the pipeline junction in Section20 and then 
on to the production facility at the 1-8 well. 

Four step-out wells would be projected for the same struc
ture extendingnorth from the 1-13well. These wells would 
be drilled between 1993 and 1994, and would be located in 
a series on the slope east of Volcano Reef. Access to these 
wells would require approximately6ll miles of new road 
and 4.5 miles of road reconstruction. The 6.1 miles of new 
road would require a numberof switchbacksfrom either the 
bottom of BlackleafCanyon up to the 5,900foot contour on 
the south, or an equal number of switchbacks from South 
Fork Dupuyer Creek to the 5,600 foot contour on the north. 

The road required would be built in segmentsfrom one drill 
site to the next and would not necessarily extend all the way 
through from canyon to canyon. The wellsite locations 
proceeding south to north would include: 

S-5 T. 26 N. R. 9 W. Section 12, SE1/4 
S-6 T. 26 N. R. 9 W. Section 1, SW1/4 
S-7 T. 26 N. R. 9 W. Section 2, NE1/4 
S-8 T. 27 N. R. 9 W. Section 35, SE1/4 

All drill sites would be located on the Lewis and Clark 
National Forest and would be 2-5 acres in size. Any needed 
pipelines would follow the access road as closely as pos
sible either north to the South Fork Dupuyer Creek or south 
to Blackleaf Canyon. 

Because each of these step-out wellsites would have pro
duction facilities on site, condensate would be stored in 
tanks at each location. The gas producedfrom each wellsite 
would be metered prior to being placed in the pipeline. For 
this reason, BLM is assuming the gas produced from the 
B-1, 1-19, S-1, S-2, and S-4 wells would be placed in a 
single, commonpipeline (T. 26N., R. 8 W., Section20, SW 
1/4SE1/4). This pipeline would run north approximately 
2.3 miles to the 1-8wellsite where it would be placed in the 
pipeline running to the Gypsy Highview Plant. The gas 
from the S-3 well would be placed in the B-1 pipeline. 

The gas from the S-5 well would be placed in the pipeline 
running from the 1-13well to the 1-8location, the gas from 
S-6 well would be placed in the S-5 pipeline. Gas from the 
S-7 well would be placed in the S-8 pipeline which runs to 
the 1-8location. These four wells would require 7.65 miles 
of pipeline. 

The exploration wells in this alternative are shown on 
Figures 2.5 and 2.6. Table 2.3 details the road construction/ 
reconstruction portion of this alternative. 

Alternative 2 includes three wells on the south end of the 
unit, in an area thought to have moderate potential for 
natural gas. The first well, (E-l),would be located about0.5 
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Figure 2.6 Alternative Two Schematic with Exploration Wells. 
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Chapter Two 

mile east of the Burfening (Newman) Ranch near the road 
junction on private land (T. 25 N., R. 8 W., Section 9, SE 
1/4). As this site would be located adjacent to an existing 
road, only 0.1 mile of new road construction would be 
required. The drill pad would be 3-5 acres in size. 

The E-2 exploration wellsite would be located in Blind 
Horse OutstandingNatural Area (T. 25 N., R. 8 W., Section 
6, SW1/4). Although adjacent to an existing road, the road 
gradient is too steep for oil field traffic and would have to 
be rebuilt to specifications. This would entail a number of 
switchbacks up the slope and 2.8 miles of new road con
struction combined with 1.9 miles of existing road. The 
wellsite would be 3-5 acres in size. 

The E-3 wellsite would be located in T. 25 N., R. 8 W., 
Section 20, NW1/4. This site would require reconstructing 
about 1.1 miles of existing road and approximately 2.8 
miles of new road. The drill site, 3-5 acres in size, would be 
on private land near the BLM property line. 

Three exploration wells would be projected on the north 
end of the area. The E-4 well (T. 27 N., R. 9 W., Section 13, 
NE1/4) would be adjacent to an existing road which may 
require 1 mile of reconstruction to the county road in 
Section8.This 3-5acre wellsite would be located on private 
surface. 

The E-5 wellsite would be located near the terminus of the 
road in the North Fork of Dupuyer Creek (T. 27 N., R. 9 W., 
Section 27, NW1/4). This 3-5 acre wellsite would be 
accessed by using 0.25 mile of new road, 3.3 miles of road 
reconstruction and 0.8 mile of existing road. 

The E-6 well would be located in the Middle Fork Dupuyer 
Creek drainage (T. 27 N., R. 9 W., Section 26, NW1/4). It 
would be located on an existing primitive road that would 
need widening and reconstruction for 2.0 miles. However, 
the current road route of 4.6 miles would be maintained.All 
the exploration wells would probably be drilled in 1994-
1998. 

Alternative 3 - Resource Protection 

This alternative would favor the protection of wildlife, 
visual resources, air and water quality and other surface 
resources while allowing some development.This alterna
tive would adhere strictly to the InteragencyRocky Moun
tain Front Wildlife Guidelines, which the agencies ap
proved in 1984.These guidelines established measures for 
protecting important species/habitats (primarily for grizzly 
bears, mountain goat, bighorn sheep, elk, mule deer and 
raptors) by controlling human activity during critical por
tions of the year. Also underthis alternative, there would be 

25 

no further exploration within the Teton Roadless Area, 
therefore retaining those roadless values. 

Other resources such as scenery, air and water quality, 
would be protected by using special design and construc
tion techniques, advanced technology and special protec
tive stipulations. 

With this alternative, productionfacilities would be located 
offsite at a central facility on private surface over private 
minerals. 

Gas plant construction, remote monitoring and powerline 
needs would be the same as those discussed in Alternative 
1. 

The following outline lists the activities included in this 
alternative: 

Alternative 3 Outline 

Existing producing wells 

Proposed Injection well 

Proposed Step out wells 

Proposed Exploration wells 


Total wells 


Proposed Gas processing facility 


Total road miles in use 

Total new road construction 


New pipeline not adjacent to the 

well access road 

New pipeline adjacent to the well 

access road 

Existing Pipelines 


Total Pipeline Miles 


Time frames 

Active drilling program 


Well field maintenance 


Wellsite Abandonment and 

Rehabilitation 


4 

1 
2 
2 

9 

1 

21.0" 
2.1 

4.1 miles 

.8 miles 
8.45miles 

13.35 

3-4 years 
(1991-1994) 
30-40 years 

(1983-2017) 
Last 2 years 
of field life 

(2020-2022) 

*The total road miles figure reflects counting some seg
ments of the total road system multiple times since some 
segments would be used to access multiple wells. This was 
done to give the reader the total length of road to be used for 
each wellsite. 



Alternative Description 

All of the activities discussed in this alternative are shown 
on Figures 2.7 and 2.8, and Table 2.4 addresses road 
management. Those well access routes that are not cur
rently part of the public access system would be closed to 
public use. Existing arterial and collector routes would 
remain open to public use to maintain public access (see 
Figure 2.9). 

Due to the overlapping wildlife ranges along the Rocky 
Mountain Front, strict adherence to the Rocky Mountain 
Front WildlifeGuidelines(RMFWG)would eliminatelong
term activity on 58% of the EIS area (SegmentA of Figure 
2.7) (see Appendix F). This land coincideswith a portion of 
the most prominentpotential oil and gas bearing structures. 
Thus the westernmoststructure, containingthe 1-13and 1-
19 wells, would not be developed to its optimum capacity. 

All wells would require remote monitoring from the gas 
processing facility described in Alternative 1. However, 
further exploratory drilling in this area (Segment A of 
Figure 2.7) would be prohibited due to the prescribed 
timing windows required by the Rocky Mountain Front 
Wildlife Guidelines (Figure 2.10 illustrates these timing 
restrictions). 

Another portion of the EIS area (Segment B of Figure 2.7) 
would have a late summer to late fall period during which 
construction activity could occur. This period could range 
from as short as 3 months to as long as 4 months, depending 
on the site specific circumstances of each activity. This 
segment includes the foothills, swamps and other natural 
features importantto wildlife,just east of the Rocky Moun
tain Front (RMF) itself. This segment amounts to 32% of 
the Blackleaf EIS area. 

Activities in the remainingportion of the EIS area (Segment 
C of Figure 2.7) would not be restricted by timing windows. 
The methodology used to define these segments is de-
scribed in Appendix F. 

Four step-out and exploratory wells would be projected in 
this alternative scenario. 

The S-1 well, located 0.5 mile north of Antelope Butte 
Swamp, (T. 26 N., R. 8 W., Section 21), would be the final 
step-out well for the small gas structure associated with the 
1-5 and 1-8 wells. This site is within the 3-month timing 
zone and would probably be drilled in 1991-92.About 1.5 
miles of an existing road would be used to access the 
wellsite. The drill pad would be 3-4 acres in size. 

TABLE 2.4 

ROAD MANAGEMENT 
ALTERNATIVE 31 

Additional Road Work Required Total Road System to Nearest Maintained Public System 

Total 
Construction Roads Roads Access 

Construction Reconstruction 
and 

Reconstruction 
Open to 

Public Use 
Closed to 

Public Use 
Roads to be 
Reclaimed Period 

Wellsite (Miles) (Miles) (Miles) (Miles) (Miles) (Miles) (Years) 

1-13 0.00 0.00 0.00 3.95 0.00 0.00 1983-2025 
1-19 0.00 0.00 0.00 0.40 4.202 0.00 1983-2020 
1-5 0.00 0.00 0.00 3.40 0.00 0.00 1990-2029 
1-8 0.00 0.00 0.00 2.25 0.00 0.00 1990-2025 

s-1 0.00 0.00 0.00 0.40 1.10 0.00 1990-2022 
s-2 1.25 0.75 2.00 0.00 2.00 1.25 1990-2026 

E-1 0.10 0.00 0.00 0.00 0.10 0.10 1994-2023 
E-4 0.00 1.00 1.oo 1.oo 0.00 0.00 1996-2028 
1-16 0.00 0.00 0.00 0.00 0.00 0.00 

Totals 1.35 1.75 3.0 14.4 7.4 1.35 

'BLM & USFS, 1989. 

2From December 1to June 30 the entire road is closed to the public via a MDFWP seasonal closure. That portion of the road that 

accesses only the wellsite is closed to the public year-round. 
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Figure 2.7 Alternative Three. 



Figure 2.8 Alternative Three Schematic with Step Out and Exploration Wells. 
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Figure 2.9 Access Routes in Alternative Three. 
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Figure 2.10 Species Specific Timing Restrictions for Human Activities. 
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Chapter Two 

Should the S-1 well be capable of commercial production, 
a 1.8-mile pipeline would be constructed adjacent to the 
road, west to the junction with the 1-19pipeline, then north 
2.3 miles to the central gas processingfacility. Thispipeline 
would utilize the same right-of-way as the 1-19 well from 
its junction in Section 21, north to the processingplant. All 
productionfacilities would be located at this site and would 
be designedto be compatiblewith visual resource manage
ment goals. Specifically, this would include designing the 
site to fit the natural setting, irregular boundaries,painting 
of the facilities to blend with their backdrop and prompt 
rehabilitation of disturbed areas. 

The S-2 wellsite would be in the westernmostgas structure 
being served by the 1-13and 1-19wells. This well would be 
located in T. 26 N., R. 8 W., Section 32 and would require 
2.0 miles of new road construction. The drill pad would be 
3-5 acres in size. If the well produces, a 1.8-mile pipeline 
would run north cross country from the wellsite to the 
junction with the 1-19 pipeline in Section 20. The pipeline 
would then turn east 0.7 mile along the access road to the 
junction with the S-1 well in Section 21, then north along 
the existing pipeline right-of-way to the gas plant. The 
anticipated time frames for drilling this well would be 
1993-1994. 

The E-4 drill site would be located in the northeastern 
comer of the area in the 3-month activity zone (T. 27 N., R. 
9 W., Section 13) along an existing road which may need 
some minor reconstruction. This dr i lhg would likely be 
done between 1991-1992and would require a 3-4 acre drill 
pad. 

The E-1drill site would be located in an open activity zone 
(no timing restrictions) in the southern portion of the area 
(T. 25 N., R. 8 W., Section 9) next to an existing road. No 
surface disturbance, other than the 3-5 acre drill pad and 0.1 
mile of road access, would be necessary. Drilling would 
likely occur 1992-1994. 

Alternative 4 - Preferred Alternative 

This alternative represents the agencies’ preferred scenario 
for oil and gas development within the Blackleaf EIS area. 
It combineselements of Alternative 2 (allowingmaximum 
oil and gas field development)with Alternative 3 (follow
ing the InteragencyRocky MountainFront WildlifeGuide
lines for development along the Rocky Mountain Front). 

This alternative best meets the requirements of law and 
regulation. Oil and gas leaseholders would be allowed to 

develop their lease while minimizing, to the extent pos
sible, the adverse impacts to natural resources. 

When strictly enforced, the RMFWG do not allow suffi
cient time to drill a well along the RMF. Because they are 
guidelines and not stipulations, the agencieshave the ability 
to be flexible when applying these guidelines. Past experi
ence indicates a typical well along the RMF requires 105 
days to complete. Based on wildlife resource inventories 
and past studies, the fewest impacts to the greatest number 
of wildlife species occurs between July 15 and December 
15. Therefore, this alternative requires an appropriate 105 
day drilling period between July 15 and December 15. The 
105 day window would be selected based upon the site 
specific wildlife resources impacted at each wellsite. 

For example, a timing window selected to mitigate impacts 
to high value fall grizzly bear berry foraging areas (berries 
ripen through August) would probably be from September 
1to December 15. High density mule deer winterrange (30 
deedsquare mile) would require a July 15-October 30th 
timing window. 

If drilling activities could be completed with a short exten
sion of time an analysis of the site, climatic and seasonal 
conditions could be made by the appropriate agencies. A 
short time extension could be granted on a case-by-case 
basis, if it would create a minimal or a significant lessening 
of impacts to wildlife, rather than requiring the company to 
stop and reenter the site the following year, which could 
cause greater wildlife impacts. Any extension would re-
quire informal consultation with the USFWS to determine 
if a T&E species would be impacted. 

The July 15 to December 15 time period applies only to 
those areas shaded on Figure 2.11. The areas not shaded 
have the least restrictions due to wildlife habitat and could 
sustain year round drilling activities. 

Concurrentdevelopment activities in critical areas must be 
separated by at least a major drainage or a minimum 
distance of 1 mile at the agencies discretion, based on site 
specific location, resources and topography. 

Production facilities would be located offsite at a central 
facility on private surface over private minerals. 

Gas plant construction, remote monitoring and powerline 
needs would be the same as those discussed in Alternative 
1. 

The following outline lists the activities included in this 
alternative: 
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Figure 2.11 Alternative Four. 
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Alternative 4 Outline 

Existing Producing wells 4 
Proposed Injection wells 1 
Proposed Step out wells 7 
Proposed Exploration wells 6 

Total wells 18 

Proposed Gas processing facility 1 

Total road miles in use 63.45* 
Total new road construction 12.5 

New pipeline not adjacent to well 

access roads 6.2 miles 

New pipeline adjacent to well 

access roads 8.9 miles 

Existing pipeline 8.45 miles 


Total pipeline miles 23.55** 

Time frames 
Active drilling program 1991-1999 
Well field maintenance 1983-2025 
Wellsite Abandonment and Rehabilitation 2023-2025 

(last 2 years 
of field life) 

*The total road miles figure reflects counting some seg
ments of the total road system multiple times since some 
segmentswould be used to access multiple wells. This was 
done to give the reader the total length of road to be used for 
each wellsite. 

**The reason for the high number of pipeline miles is that 
each well is metered at the gas plant after the gas and 
condensate are separated. Because the gas and condensate 
are shipped in the same line, a separate line for each well 
would be required. Many of these pipelines will be laid in 
the same right-of-way. Please refer to alternative discus
sion. 

Alternative Description 

Many of the site locations for roads, pipelines and wellsites 
in this alternative are the same as those found in Alternative 
2. For the reader’s convenience, those descriptions are 
repeated here, with specific changes proposed to mitigate 
resource impacts. 

Under this alternative, step-out wells S-6 and S-7 were 
dropped.Preliminaryinformaldiscussionswith the USFWS 
as well as potential impacts to habitat effectiveness shown 
by the Cumulative Effects Model (CEM) indicates these 
wells would significantly impact T&E species (see Appen
dix G). 

The four producing gas wells would remain active; how-
ever, the storage facilities would be removed and the gas 
piped to a central gas processing facility located on private 
surface over federal minerals (T. 26 N., R. 8 W. Section 8, 
NE1/4). The gas processing plant would not be a federal 
action and requires no BLM approval. Each of these sites 
would be partially rehabilitated and reseeded with native 
vegetation. The only facilities remaining at each of these 
wellsites would be a wellhead and separation equipment 
contained inside a small building. There would be no new 
gas pipelines from these sites to the gas processing facility, 
as these pipelines already exist. The gas processing facility 
would be constructed approximatelywhere the 1-5and 1.8 
pipelines join. 

All gas produced by these wells would be processed at the 
central gas processing facility. The produced water would 
be disposed of as discussedin the Introductionsection. The 
gas would then be piped east through existing pipelines 
where it would be routed around the Gypsy Highview Plant 
to eventuallytie into a MontanaPower pipeline for delivery 
to commercial markets. 

Remote monitoring would require electricity at each site. 
Powerlines would be underground lines, generally built 
adjacent to roads and/or pipelines. 

Step-out wells would be the first priority in this alternative. 

All the step-out wells in this alternative are shown on 
Figures 2.11 and 2.12 and Table 2.5 describes the road 
management portion of this alternative. Those well access 
routes not currently part of the public access system would 
be closedto publicuse. Existingarterial and collector routes 
in the area would remain open to maintain public access 
(see Figure 2.13). 

The easternmostgeologic structure, currently served by the 
1-8 and 1-5 wells would be further defined by drilling the 
S-1 well 0.5 mile due north of the Antelope Butte Swamp 
(T. 26 N., R. 8 W., Section 21). This is the only well 
proposedfor this field as the addition of the one well should 
sufficiently drain this reservoir. 
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Figure 2.12 Alternative Four Schematic with Existing and Step Out Wells. 
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Figure 2.13 Access Routes in Alternative Four. 
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TABLE 2.5 

ROAD MANAGEMENT 


ALTERNATIVE 4' 


Total Road System 
Additional Road Work Required to Nearest Maintained Public System 

Total Roads Roads 
Construction Open to Closed Access Roads 

and Public to Public to be 
Construction Reconstruction Reconstruction Use Use Reclaimed Period 

Wellsite (Miles) (Miles) (Miles) (Miles) (Miles) (Miles) (Years) 

1-13 0.00 0.00 0.00 3.75 0.00 1.50 1983-2025 
1-19 0.00 0.00 0.00 0.4 4.202 2.00 1983-2020 
1-5 0.00 0.00 0.00 3.40 0.00 0.90 1990-2029 
1-8 0.00 0.00 0.00 2.25 0.00 0.00 1990-2025 

s-1 0.00 0.00 0.00 0.40 1.10 0.00 1990-2022 
s-2 2.40 0.00 2.40 1.30 3.00 2.40 1990-2026 
s-3 0.25 0.20 0.45 0.40 3.60 0.25 1992-2017 
s-4 1.oo 0.00 1.oo 0.40 4.60 1.oo 1992-2027 
s-5 2.90 0.00 2.90 3.25 3.10 2.90 1993-2024 
S-8 0.00 3.80 3.80 3.50 0.30 0.30 1994-2021 

B-1 0.00 0.00 0.00 0.40 3.30 1.10 ,1991-2025 
1-16 0.00 0.00 0.00 0.00 0.00 0.00 

E-1 0.10 0.00 0.10 0.00 0.10 0.10 1994-2023 
E-2 2.80 0.00 2.80 1.30 3.40 2.80 1995-2027 
E-3 2.80 1.10 3.90 0.00 3.90 3.90 1995-2027 
E-4 0.00 1.oo 1.oo 1.oo 0.00 0.00 1996-2028 
E-5 0.25 3.30 3.55 3.00 1.10 1.10 1997-2029 
E-6 0.00 2.00 2.00 2.60 2.00 2.00 1998-2030 

Totals 12.50 23.90 23.55 27.55 33.7 22.25 

'BLM & FS, 1989. 

2FromDecember 1 to June 30 the entire road is closed to the public via a MDFWP seasonal closure. That portion of the road 
that accesses only the wellsite is closed to the public year-round. 

The S-1 wellsite would be located adjacent to an existing 
road, of which 1.5 miles would be upgraded, but no new 
road construction or reconstruction would be needed. The 
drill pad would be 3-4 acres in size. If this well is a producer, 
a 4.1 mile pipeline would be constructed from this wellsite 
to the gas processing plant. Of this 4.1 miles, 1.8 miles 
would be adjacent to the access road and 2.3 miles would be 
new disturbance. It's assumed this well would be drilled in 
mid 1992. 

The westernmost field, served by the 1-13 and 1-19 wells, 
would have as many as six step-out wells ranging north and 

south of the existing wells. The first priority would be to 
reenter the B-1well located in T. 26 N., R. 8 W., Section 19, 
NE1/4SW1/4.This well was originally drilled in 1958,and 
produced approximately 900-1,000MCF of gas per day. At 
that time there was no market for natural gas and the well 
was shut-in until 1973, when the well was plugged and 
abandoned and the site restored. At today's prices this well 
is commercially viable. The site lies in the bottom and at the 
mouth of Muddy Creek Canyon in Blackleaf Wildlife 
Management Area. 
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Drilling the B-1 well would entail reentering the old drill 
hole and completing it as a producer. The old existing road 
(3.7 miles) would require minor reconstruction, but no new 
construction. The drill pad should be small (1-2 acres) and 
the time on site should be 30 days or less. Once completed, 
separation facilities would be installed and a 1.4-mile 
pipeline constructed down Muddy Creek to the junction 
with the 1-19 pipeline, then north 2.3 miles to the gas 
processing plant. The last 2.3 miles would be laid beside the 
1-19pipeline. It’s anticipated this action would occur in the 
first year of operation. 

During the second and third years of operation (1992-93), 
the western and southern limits of the field would be tested 
with two step-out wells (S-2 and S-3). The first of these 
wells to be drilled would be S-3 (T. 26 N., R. 9 W., Section 
24, SE1/4), which would test the western extent of the field. 

The S-3 site would require about 0.25-0.5 mile of new road 
construction, 0.2 mile of road reconstruction from the B-1 
wellsite and approximately 3.5 miles of existing road. Any 
pipeline needed for this well would parallel the access road 
(0.65 mile to the junction with the B-1 well pipeline) then 
parallel the B-1 pipeline to the gas plant. 

The southern limits of the structure would be explored with 
the S-2 well on the divide between Rinker and Blind Horse 
Creeks (T. 26 N., R. 8 W., Section 32). Access would 
involve using an existing road along the Clark Fork of 
Muddy Creek 1.9 miles to a point in the SE1/4SW1/4 of 
Section 5, T. 26 N., R. 8 W., then constructing 2.4 miles of 
new road across Blind Horse Creek to the wellsite. The drill 
pad would be 3-5 acres in size. If the well produces, a 
pipeline would run east approximately 2.4 miles (east of 
Antelope Butte), then north-northwest to the S-1 wellsite. 
The pipeline would then follow an access road west ap
proximately 1.8miles, then north paralleling the 1-19,B-1, 
S-1, S-3, and S-4 pipelines to the gas processing plant. 

The last step-out well for the southern portion of this 
structure (S-4) would be located on the MDFWP Blackleaf 
Wildlife Management Area (T. 26 N., R. 8 W., Section 30). 
The road to this location would require utilizing 4.0 miles 
of existing road and constructing 1.0 mile of new road 
beginning at the end of the old road in Muddy Creek 
Canyon. The drillpad size would be 2-4 acres. Any needed 
pipeline would run from this site back down the access road 
2.0 miles to the line coming from the S-3 and B-1 wells in 
the NW1/4 of Section 20, then north, paralleling the S-3and 
B-1 pipelines to the gas plant. 

The S-5 and S-8 wells would be projected for the same 
structure extending north from the 1-13 well for the fifth 

through the eighth year of development. These wells would 
be located on the slope east of Volcano Reef. To avoid 
disturbance to wildlife habitat in the sensitive area below 
Volcano Reef, no loop roads would be allowed. 

The S-5 would be the first well drilled (T. 26 N., R. 9 W., 
Section 12). The access road would involve 2.9 miles of 
switchbacks heading north from the end of the existing road 
in Blackleaf Canyon, then join 3.45 miles of existing road. 
Any necessary pipeline would head northeast to the end of 
the first switchback, then south along the access road to the 
bottom of Blackleaf Canyon. It would then turn east and 
follow existing road 1.1 miles, where it would leave the 
access road and continue 1.2miles to the gasplant. The total 
pipeline length would be 3.3 miles. 

Should S-5 be a producing well, S-8 would be the next site 
drilled (T. 27 N., R. 9 W., Section 35). The access road 
would follow a county road from a point in Section 13, T. 
26 N., R. 7 W. northwest to a point in Section 33, T. 27 N., 
R. 7 W. then continue west 3.8 miles to the wellsite. This 
road would require minor reconstruction. Any needed pipe-
line would follow the same general route as shown in 
Alternative 2. The total pipeline length would be 4.0 miles, 
of which 3.2 miles would be adjacent to the existing access 
road. 

A central gas processing facility and remote monitoring 
would be required for these wells. The central facility 
would require each well to have its own pipeline. For this 
reason, the miles of pipeline are higher under this alterna
tive than Alternative 2. However, many of the pipelines (1-
19, B-1, S-1, S-2, S-3, S-4) would be placed beside each 
other in the same trench (from T. 26 N., R. 8 W., Section 20 
NE1/4NW1/4 north to the gas plant), thereby lessening 
surface disturbance. 

The exploration wells in this alternative are shown on 
Figures 2.11 and 2.14. 

The E-1well would be drilled in the southern end of the unit, 
in an area thought to have moderate potential for natural 
gas. This well would be located about 0.5 mile east of the 
Burfening (Newman) Ranch near the road junction on 
private land (T. 25 N., R. 8 W., Section 9, SE1/4. As this site 
would be located adjacent to an existing county maintained 
road, only 0.1 mile of road would be necessary to access the 
wellpad. No construction other than the 3-5 acre drill pad 
would be necessary. 

The E-2 wellsite would be within the BLM’s Blind Horse 
Outstanding Natural Area (T. 25 N., R. 8 W., Section 6, 
SW1/4). Although adjacent to an existing road, the road 
gradient is too steep for oil field traffic and would have to 
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Figure 2.14 Alternative Four Schematic with Existing and Exploration Wells. 
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Chapter Two 

be rebuilt to specifications. This would entail a number of 
switchbacksup the slopeand essentially means 2.8 miles of 
new road construction and 1.9 miles of an existing road to 
reach the E-1wellsite. The old road would be rehabilitated. 
The wellsite would be 3-5 acres in size. 

The E-3 well would be located in T. 25 N., R. 8 W., Section 
20, NW1/4. This site would require reconstructing about 
1.1 miles of existing road and constructing approximately 
2.8 miles of new road. The drill site, 3-5 acres in size, would 
be on private land near the BLM property line. It’s antici
pated these exploration wells would be drilled between 
2000-2002. 

Three exploration wells would also be assumed for the 
north end of the area. One of these would be the E-4 (T. 27 
N., R. 9 W., Section 13, NE1/4). This wellsite would be 
located adjacent to an existing road which may require 1.O 
mile of reconstruction to the county road in Section 8. This 
would be a 3-5 acre wellsite. Another wellsite (E-5) would 
be located near the terminus of the road in the North Fork 
of Dupuyer Creek (T. 27 N., R. 9 W., Section 27, NW1/4). 
A short (less than 0.25 mile) spur road may be built to the 

3-5 acre wellsite. Approximately 3.3 miles of the existing 
4.1 miles of road would need reconstruction. 

The last exploration well (E-6) would be in the northern 
portion of the EIS area in  the Middle Fork Dupuyer Creek 
drainage (T. 27 N., R. 9 W., Section 26, NW1/4). It would 
be located on an existing primitive road that would need 
widening and reconstruction for 2.0 miles of the 4.6 miles 
of existing road. It’s assumed E-4, E-5 and E-6 could be 
drilled in 1998-2000. 

COMPARISON OF ALTERNATIVES 

Table 2.6 compares development activities among the 
alternatives. This table summarizes the information given 
in this chapter. 

Table 2.7 compares the environmental consequences ex
pected for each alternative. This table is based on informa
tion presented in Chapter 4, but is included here for the 
reader’s convenience. 
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TABLE 2.6 

ALTERNATIVE SUMMARY TABLE 

1 2 3 4 

Base1ine 	 Four producing gas wells Same as Alternative 1. Same as Alternative 1. Same as Alternative 1.
with production facilities. 
One temporarily aban
doned well. 

8.45 miles of existing
pipeline. 

Allowable Conversion of one Conversion of one Same as Alternative 1. Same as Alternative 1. 
Development temporarily abandoned temporarily abandoned 

well to water injection well. well to water injection well. 
Disband four condensate Four condensate storage

storage facilities and facilities located at each 

construct one gas producing well site. 

processing plant for all 

wells. 


Separation/dehydration Separation/dehydration

facilities at each site. facilities a t  each site. 


Proposed None Nine step out wells located Two step-out wells with Seven step out wells with 
New throughout the EIS area only separation/ only dehydration/
Development 

production facilities 
located on site. 

located on site. on site. 

Six exploration wells. Two exploration wells. Six exploration wells. 

15.55miles new road 2.1 miles new road 12.5 miles new road 
construction. construction. construction. 
12.85miles new road . 1.75miles road 11.4 miles road 
construction. reconstruction. reconstruction. 

8.25 miles new pipeline
adjacent to access road. 

0.8 miles new pipeline
adjacent to access road. 

8.9 miles new pipeline
adjacent to access road. 

7.15 miles new pipeline
outside access road. 

4.1 miles new pipeline
outside access road. 

6.2 miles new pipeline
outside access road. 

with separation and dehydration facilities separation facilities located 

Source: BLM 1989 
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TABLE 2.7 

IMPACT SUMMARY TABLE 


Resource Alternative 1 Alternative2 

Air Quality No impacts from the Short term impacts
central gas plant because it during drilling operations.
is a “closed system” Increased impacts 
process. Due to gas plant (moderate)due to 
construction, nuisance production facilities at 
odors at existing wellsites each wellsite, due to 
would be minimal. increased escape of fugitive 

gases at wellhead and 
production facilities. 

~~ 

Paleontology No impacts. 	 Same as Alternative 1, but 
on a larger scale because of 
the increased number of 
wellsites. 

One type of significant
fossil (dinosaur remains)
could be impacted by E-4. 

Cultural Minimal impact - all 242 acres disturbed by
Resources 	 actions proposed for construction activities,

localities previously improved access/people
disturbed. 15 acres could increase looting.
disturbed. 

Soils Impacts to 15 acres of soil Approximately 70 acres of 
types with low soil stability soil having low soil 
hazards. stability hazards will be 

affected. Approximately
172 acres of‘soil having
moderate soil stability
hazards will be affected. 

Vegetation 	 15 acres of grassland Approximately 79 acres of 
would be disturbed coniferous forest area 
reducing forage potential would be disturbed, 32 
by about 7,500 lbs. total acres riparian-aspen
foragelyear. cottonwood forest. 

106 acres of grassland
vegetation would be 
disturbed, reducing forage
potential by 53,000lbs. 

24 acres screehockland 
affected. 242 acres 
disturbed susceptible to 
noxious weed infestation. 

Livestock 	 5 acres of forage in one 103.4 acres of forage in four 
allotment would be allotments would be 
disturbed resulting in 0.62 disturbed resulting in 12.9 
AUMs lost. Minor impacts AUMs lost. Low impacts to 
to forage. forage. 

Alternative3 Alternative4 

Minor short term impacts Minor, short term impacts
during drilling. No impacts during drilling as the drill 
from “closed system” gas rig operates. No impacts
processing plant. Nuisance from “closed system” gas
odors at existing wellsites processing plant. Nuisance 
would be minimal. odors at existing wellsites 

would be minimal. 

Similar to Alternative 2, Similar to Alternative 2. 

but on a smaller scale 

because of fewer wells. 


E-4 well could impact

dinosaur remains. 


75 acres disturbed by 219 acres disturbed by

construction activities, construction activities,

improved access/people improved access/people

could increase looting. could increase looting. 


Approximately 28 acres of Approximately 81 acres of 

soil characterized by soil characterized by low 

moderate soil stability soil stability hazards will 

hazards would be affected. be affected. Approximately

Approximately 47 134 acres having moderate 

impacted acres would have soil stability hazards will 

low soil stability hazards. be affected. Approximately


4 acres having severe 
stability hazards will be 
affected. 

Approximately 9 acres of Approximately 44 acres of 
coniferous forest area coniferous forest area 
would be disturbed, 3 acres would be disturbed, 33 
riparian-aspen-cottonwood acres of riparian-aspen-
forest. cottonwood forest. 

63acres of grassland 107 acres of grassland
vegetation would be vegetation would be 
disturbed reducing forage disturbed reducing forage
potential by 31,500 lbs. potential by 53,500 lbs. 
foragelyear. foragelyear. 

75 acres disturbed 219 acres disturbed would 
susceptible to noxious weed be susceptible to noxious 
infestation. weed infestation. 

12.6 acres of forage in three 99.9 acres of forage in four 
allotments disturbed allotments disturbed 
resulting in 1.5 AUMs lost. resulting in 12.5 AUMs 
Minor impacts to forage. lost. Low impacts to forage. 
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Resource Alternative 1 

Fish and 
Wildlife 
*Wildlife 
Grizzly Bear -

Spring
Habitat 12,060 acres 
Denning

Habitat 


Rocky Mountain Goat -

Occupied

Yearlong 2,050 acres 

Breeding,

Kidding,

Nursery 2,050 acres 

Mineral Licks -0- acres 


Bighorn Sheep -

Winter 

Range 


Elk -

Winter 

Range 12,060 acres 

Calving

Area 920 acres 

Migration

Routes *(2) 


Mule Deer -

Winter 

Range 5,410acres 

Fall 

Transitional 

Range 400 acres 

Migration

Routes *(a  


Raptors -

Breeding/

Nesting

Habitats *(IS) 


Fisheries 

TOTAL 	 34,950 acres 
(22)habitat features 

TABLE 2.7 (continued) 
IMPACT SUMMARY TABLE 

Alternative 2 Alternative 3 Alternative 4 

38,020 acres 20,100 acres 38,020 acres 

170 acres 170 acres 

8,390acres 2,050 acres 7,680acres 

8,390 acres 2,160 acres 7,680 acres 
*(5) -0- acres *(4) 

530 acres 430 acres 

33,810acres 17,810acres 35,820acres 

5,180acres 1,000acres 4,900 acres 

*(4) *(2) *(4) 

15,600 acres 13,150 acres 17,680 acres 

2,980 acres 400 acres 2,930acres 

*(3) *(3) *(3) 

*(78) *(29) *(73) 

113,070 acres 56,560 acres **117,420acres 
(99)habitat (37)habitat (92)habitat 
features features features 

*Each number represents one wellsite within 1-milezone of influence of the habitat feature; i.e., 16 indicates that 16 raptor habitats are 
influenced by the wellsites programmed in Alternative 1. 

**Eventhough more acres of habitat are influenced by Alternative 4 than by Alternative 2, the impacts to wildlife are significantly less in 
Alternative 4. Implementing remote monitoring requires a central gas processing facility and reinjection well which add to the acres of 
habitat influenced, but reduces the significance of the impacts at all sites. 
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TABLE 2.7 (continued) 
IMPACT SUMMARY TABLE 

Resource Alternative 1 

Teton Roadlese This alternative would not 
Area (TRA) 	 affect the high degree of 

manageability afforded by
the boundaries of TRA. 

Geology 	 No impacts. No increase 
in subsurface geologic
information. 

Oil and Gas 	 23 of 25 leases not 
drilled/developed. 

13.7 to 27.0 BCF of the 
estimated 110to 284 BCF 
recoverable reserves would 
be produced. 

Surface Water No impacts. 

Alternative 2 Alternative 3 Alternative 4 

reduced dueto the effects 
Natural integrity would be 

on wildlife. 
Alternative 1.
Impacts are the same as Activity would diminish 

apparent naturalness on 
approximately 1,800acres. 

Activity will diminish 
remoteness on 

approximately 2,600 acres. approximately 1,800acres. 

Approximately 2,500 acres Approximately 2,000 acres 
would no longer be suitable 
for solitude. 

Scenic and biological
features would be altered. 

Approximately 1,800 acres 
would be removed from 

roadless status. roadless status. 

No negative impacts. 

subsurface geologic
Drilling would increase 

information. 

Same as Alternative 2. Same as Alternative 2. 

developed. 
12 of 25 leases not drilled/ 21 of 25 leases not drilled/

developed. 
13of 25 leases not drilled/
developed. 

17.8 to 105.6 BCF of the 13.7 to 44.9 BCF of the 15.0 to 68.2 BCF of the 
estimated 110to 284 BCF estimated reserves would estimated 110to 284 BCF 
or recoverable reserves 
would be produced. 

be produced. of recoverable reserves 
would be produced. 

100%of the EIS area open 
to drilling/development
subject to lease 
stipulations, standard 
management practices. 

10%of the EIS area open to 
drilling/development
subject to lease 
stipulations, standard 
management management
practices. 

10%of the EIS area open to 
drilling/development
subject to lease 
stipulations, standard 
management practices. 

38%of the EIS area open to 
drilling/development
subject to timing windows,
lease stipulations and 
standard management
practices. 

90%of the EIS area open to 
drilling/development
subject to timing windows,
lease stipulations,
standard management
practices. 

52%of the EIS area closed 
to drilling/development
due to overlapping timing
windows. 

Moderate possibility of 
increased sedimentation 

Low probability of 
increased sedimentation. 

Moderate possibility of 
increased sedimentation 

from increased surface from surface disturbance 
disturbance. erosion, but less than 

Alternative 2. 

43 




TABLE 2.7 (continued) 
IMPACT SUMMARY TABLE 

Resource Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Groundwater 	 Minor impacts due to Minor impact during road Similar to but less than Similar to but less than 
lowering of intercepted and drill pad construction Alternative 2. Alternative 2. 
groundwater in pipeline due to increased 
(1-16)trench. No lasting sedimentation. No lasting
effects. effect. Minimal possibility

that drilling fluids would 
enter subsurface aquifers
because of normal casing 
program. Minimal 
possibility of impacts from 
subsurface disposal of 
produced water. Geologic
record is that very little 
salt water is expeEted to be 
produced. Temporary
increase in turbidity and 
sediment would be a minor 
impact. Less infiltration 
and increased run off due 
to compaction. 

Recreation 	 Short-term impacts from Reduction of 80 acres from Similar to Alternative 1. Similar to Alternative 2. 
pipeline (1-16)and gas semi-primitiveto roaded 
plant construction, noise natural setting.
and increased traffic. 

New roads/access could be 
viewed as a-positiveor 
negative impact. 

Could increase access for 
winter recreation. 

USFS trails 106,124,153 
would be easier to access,
possibly lessening overall 
recreational experience. 

Visual 	 Dismantling the Significant impacts from Short-termimpacts from Overall moderate impacts
production facilities would roads to E-2, S-2and S-5 pipeline construction. with some localized 
improve the visual quality wellsites. Overall impacts similar to significant impacts.
of the foreground and Alternative 1. 
middle ground views - a 
positive impact. 

Blind Horse ONA Class I 

VRM objective would be 

exceeded. 


Moderate impacts from Overall impacts similar to 

road construction and Alternative 2. 

wellsites at E-3, S-6 and 

s-7. 


Moderate impact to 

foreground view from 

facilities at each wellsite. 
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TABLE 2.7 (continued) 

IMPACT SUMMARY TABLE 

Resource Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Noise 	 Short-termincrease in Short-termimpacts during Same as Alternative 1. Same as Alternative 2,
noise during pipeline (1-16) drilling and construction. 
and gas plant construction. Minor long-term impacts
No lasting effect. Noise from production noise at 
impacts from the gas plant the wellsite and vehicular 
would be minimal and only traffic to and from the 
noticeable within the wellsite by maintenance 
immediate vicinity of the workers, tanker trucks 
plant (1/4 - 1/2 mile). hauling condensate, etc. 

Field development with 
facilities at each wellsite 
would cause long-term
noise impacts, but they
would not be significant. 

Increased drilling and 
access may impact wildlife 
migration routes. 

Transporta- No impacts. Possibilities of increased Similar to, but less than Impacts very similar to 
tion System 	 public vehicle use on road Alternative 2. Alternative 2. 

system, causing “wash-
boarding”, rutting, etc. 

Social and Negative impacts. Oil and Population, employment, Impacts same as Impacts same as 
Economic 	 gas industry able to and income would have Alternatives 2 and 4 for Alternatives 2 and 3 for 

develop 2 of 25 leases. moderate, short-term population, employment, population, employment,
Federal and state increases in demand. income, housing, facilities income, housing, facilities 
governmentswould not Existing inventories of and services, public and services, public
receive annual leasing housing and community finance and social finance and social 
revenues of $17,000-$44,000 services are adequate for conditions. conditions. 
and $8,500-$22,000, increased levels of demand. 
respectively. Insignificant, short-term 

adverse impacts to social 
well-being. 

Source: BLM, 1989. 
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INTRODUCTION 

This chapter describes the existing conditions, uses and 
resources that could be affected by any of the alternatives 
describedin Chapter2. Each resourceorprogram discussed 
is keyed to the issue(s) it relates to, in order to provide the 
reader a more complete description of the environmental 
impact statement (EIS) area. 

TOPOGRAPHY (Issues: General, 
Visual Resources) 

The Blackleaf EIS area is dominated by the Rocky Moun
tain Front (RMF) which rises 3,100 feet above the sur
rounding foothills and plains. The Front lies in the western 
portion of the EIS area and contains such notable topo
graphic features as Choteau Mountain (8,216 ft.), Mount 
Werner (8,090 ft.), Mount Frazier (8,315 ft.), Old Man of 
the Hills (8,225 ft.) and a portion of Walling Reef. A 
number of deeply incised canyons cut through the area; the 
most notable being the North and South Forks of Dupuyer 
Creek,BlackleafCanyon,Muddy Creek Canyon;and in the 
southernportion of the EIS area, the North and SouthForks 
of the Teton River (see Figures 3.1 and 3.2). 

Immediately east of the RMF the low foothills, rolling 
prairies and Antelope Butte dominate the topography. The 
majority of the creeks flow west to east through these 
plains. OtherminorcreeksincludeCow Creek,BlindHorse 
Creek and Chicken Couleewhich flow west to east.Pamburn 
Creek and Clary Coulee flow in a north-southdirection and 
empty into the North Fork of the Teton River. 

The easternmost portion of the EIS area is mostly rolling 
prairie with some small coulees. 

CLIMATE (Issues: General, Oil and 
Gas Operations) 

The EIS area is characterizedby relatively hot summersand 
cold winters with temperatures ranging from over 100 
degrees Fahrenheit ("F) in the summer to -35°F during the 
winter. The mean annual temperatureof the area is 42.5"F. 
Winter can be severe and the ground normally freezes to a 
depth of approximately 36 inches. 

Terrain is an importantfactor in the precipitation pattern in 
this area. The Continental Divide causes rain shadow ef
fects along the east side of the Divide, resulting in precipi

/ 

tation averagesof 30-40 inches at thzhigher elevations and 
10-20inches in the foothills and on the plains. Much of this 
precipitationfalls as wintersnow and/orspringrains. Snow-
fall depth will vary, based on elevation. 

Wind is a major environmentalfactor for this area and wind 
speeds average 15 miles per hour with a prevailing east 
movement.Winter and spring chinookwinds often raise the 
temperature 20 to 30°F in a matter of hours and can deplete 
much of the stored snow in the foothills and plains. Timber 
in the area is often wind pruned and sculptured by the 
prevailing winds. 

AIR QUALITY (Issue: Air Quality) 

Air quality is excellent due to the presence of Class I air 
shed directly upwind and the lack of pollutant sourcesin the 
EIS area. Upwind and west of the EIS area are the Great 
Bear (CIass II) and Bob Marshall (Class I) Wilderness 
Areas. The EIS area is in a Class I1 air quality area 
established by the Clean Air Act Amendments of 1977 -
Prevention of Significant Deterioration (PSD) Require
ments. 

A Class I air quality area is defined as any area which has 
the highest degree of protection from future degradation. 
The CleanAir Act designatedeachnational park over 6,000 
acres and each national wilderness area over 5,000acres as 
Class I areas. A Class I1area is any area cleanerthan federal 
air quality standards and designated for a moderate degree 
of protection from future air quality degradation.Moderate 
increases in new pollution may be permitted in a Class I1 
area. A Class I11 area is any area cleaner than federal air 
quality standardswhich is designated for a lesser degree of 
protection from future air quality degradation. Significant 
increases in new pollution may be permitted in Class I11 
areas. 
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Figure 3.1 GIS Topography of the Blackleaf EIS Area. 
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Figure 3.2 Shaded Relief and Drainages of the Blacklezf EYS Area. I 



Low level emissions occur from the gas production facili
ties associatedwith the producingwells describedin Chap
ter 2. Hydrogen Sulfide (H2S) and fugitive hydrocarbon 
gases are the most significant pollutants emitted. Hydrogen 
Sulfide and SO2 are lethal at higher concentrations, (more 
than 1,000parts per million (ppm)) and being heavier than 
air will flow downslope.For a complete discussion of H2S 
(effects, characteristics and chance for a blow-out) please 
refer to AppendixH. Extremelylow concentrationsof these 
pollutants (0.01ppm to 10ppm) will create nuisanceodors. 
Some minor H2S leakage (less than 0.2 ppm) may occur 
around shut-in wells, old plugged and abandoned well 
holes, and on tanks not having vapor recovery apparatus. 
These emissionslie well within federal standardsand do not 
threaten the requirements of the Class 11 area. 

Daily emissionsof H2S typically measureless than 0.2 ppm 
immediately adjacent to the facilities, but may cause a 
sulfur odor. However, these amounts are unmeasurableby 
typical field monitoring equipment. 

Hydrogen Sulfide monitoringby oil and gas operators and 
BLM personnel occurs routinely at wellsites and any mea
surable levels results in corrective action. 

Dust from vehicle traffic on dirt roads in the summercauses 
short-term degradation, but is localized and sporadic in 
nature. Smoke from summer forest or range fires will 
occasionally infiltrate the region with smoke and wood 
smoke from the widely scattered ranch buildings may be 
visible on autumn or winter days. 

PALEONTOLOGICAL 
RESOURCES (Issue: Oil and Gas 
Operations) 

Paleontological resources consist of fossil plants and ani
mals derived from past life on earth. The fossils discussed 
below are believed to be in the EIS area. 

Brachiopods are marine animals whose soft parts are en-
closed within a two-valved shell. They were first found in 
Cambrian time and are very abundant in the fossil record 
(Clarkson, 1979). They occur within the limestone and 
dolomite cliffs. 

Corals are abundant in the geologic record and range from 
Cambrian to present time. They are found in the dolomite 
and limestone outcrops. 

Belemnites are the internal shells of extinct squid-like 
animals,and have the appearanceof a bullet and range from 
2 to 4 inches in length. They are common in shales and 
sandstones and are similar to the shells of a modem squid 
or cuttlefish. 

Pelecypods are bivalves with a shell consisting of a pair of 
calcareous valves between which soft parts of the body are 
enclosed. They are very abundant in the fossil record and 
are present in marine and fresh water environments today. 
They have existed since Ordovician time. 

Ammonites consist of a coiled up shell with a squid-like 
animal living within the shell. In some places along the 
Rocky Mountain Front they are common and are up to 
1 1/2 feet in diameter. They first appeared in the fossil 
recordin the Cambrianperiod and became extinct in the late 
Cretaceous. Their modem day equivalent is the coiled 
nautilis. 

Leaf fragments,petrified wood, organic burrows and trails 
are located in various shale beds and fine grained sand-
stones and are generally inconspicuous and hard to find. 

Coquina consists of a mass of broken, abraded shell frag
ments which are cemented back together and can be found 
in the limestone cliffs. 

Gastropodsare snails and slugs living in the sea, fresh water 
and on land. They first appeared in the fossil record in the 
Cambrianand presently are more abundantthan at any time 
in the past. 

Scattered reptile (dinosaur) bones are present in various 
Cretaceous Age formations. The context in which these 
fossils are found is significant in establishing the social 
behavior of dinosaurs (Homer, 1984). 

Dinosaur bones would be the only fossils expected in the 
EIS area that would be significant by the following defini
tions: 

1. Significant. A find shall be judged significant if it: 

is a vertebrate or; 

provides important information on the develop
ment of biological communities or interaction 
between botanical and zoological species or; 

provides important information on evolutionary 
trends relating living inhabitants to extinct organ-
isms or; 
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. 

d. 	 demonstratesunusualor spectacularcircumstances 
in the history of life; or 

e. 	 is a rare species in danger of depletion by, the 
elements, vandalism, or conflicting resource de
velopment and/or is not found in other geographic 
locations. Other criteria may be added by indi
vidual forests or cover local situations such as 
petrified forests,concentrationsof petrified stumps, 
etc. 

2. 	 Nonsignificant. An individualfossilsfind is defined as 
nonsignificant i f  

a. 	 the species occurs extensively throughout a large 
geographic area; 

b. 	 it does not provide additional scientific data not 
found in other specimensof the same species;and 

c. 	 it is an invertebrate or paleobotanical fossil and 
does not meet the criteria defined under Signifi
cant. 

CULTURAL RESOURCES (Issue: 
Oil and Gas Operations) 

The remains of prehistoriccultural activitieswithin the EIS 
areavary with topographic zones. Thereis alow probability 
of buried cultural remains or permanent campsites in the 
steep sided canyons or on the narrow ridges to the west. 
Native peoples may have visited the area for spiritual 
purposes, tool stone materials, plant collections or mineral 
mining. 

Between these steep zones and the alluvial fan remnants to 
the east, cultural remains may be related to game and plant 
procurement. The frequency and complexity of cultural 
resources will increase in the eastern portions of the EIS 
area. The topography and natural resources of this portion 
of the EIS area are more favorable to activities such as 
camping, which leave a more permanent archaeological 
record. The development of deeper and buried soils im
proves the potential for the presence of buried cultural 
horizons. 

The principal culturalresource inventory done in the vicin
ity of the Blackleaf study area is a reconnaissance level 
survey supported by the Nature Conservancy (Craighead, 
1979) to assess archaeological values on a 38,000 acre 
study area in the vicinity of their Pine Butte Swamp pre-

serve. The archaeologi&l sites discovered through this 
inventorytend to c o n l m  the previouslyreported site types 
present for the Rocky Mountain Front, includingnumerous 
tipi ring sites, stone piles, evidence of bison hunting (drive 
lines), stone tool manufacture, and sacred sites such as 
vision quests and burial grounds. In addition,trail markers 
probably representing the Old North Trail, a north-south 
travel route stretchingfrom Canada to Mexico, arepresent. 

To identify contemporary cultural concerns of the Indian, 
people in the vicinity of the EIS area, personnel from the 
BLM consulted w ans knowledgeable 
about ious concerns. Thei 
Indian .Therefore, this topic 
will not be further analyzed in the EIS. 

SOILS (Issue: General, Oil and Gas 
Operations) 

Soils in the Blackleaf EIS area have been inventoried and 
described at the land type level, a third order soil survey as 
defined in Land System lnventofy (USDA Forest Service, 
1976, RI-76-20). This landyype inventory is a soil survey 
that uses landform, habitat type, and soil to characterize 
mapping units; and to contrast their suitability for more 
commonly applied land management practices.A complete 
descriptionof the land types and their suitabilityratings can 
be found in Appendix I. 

The Blackleaf EIS area consists of a series of generally 
parallel north-south trending ridges and valleys.The ridges 
are mostly formed of limestone and the valleys are under-
lain by sandstones and shales. The original geologic struc
ture has been extensively modified by glaciation in the 
Rockies and most present landformswere shapedor altered 
by alpine or valley glaciers. 

VEGETATION (Issues: Wildlife, 
Visual Resources, T&E Species) 

Vegetation in the EIS area varies from broad, rollingprairie 
grasslands at lower elevations, to dense coniferous forests 
and alpinerocklands at higher elevations.About 25% of the 
area is dominated by grasses, either as prairie grassland or 
meadows. Coniferous forests occupy about half of the 
Blackleaf EIS area, with dense forests (40-100% crown 
cover) on 34% of the area and open forests (10-40%crown 
cover) on 14% of the area. Miscellaneous aspen, cotton-
wood and other forest areas of low canopy cover (less than 

51 

I 



10% crown cover) occupies about 5% of the area. Wet 
meadows, riparian vegetation, fen and aquatic vegetation 
occur on about 5% of the area in scattered locations. 
Rockland, talus and scree are mostly associated with high 
elevations and occur on 14% of the area. The remainder of 
the areaconsists of small areas of alder and berry shrubfields, 
forbfields, snowchutes and vegetated talus. 

The major grass species are rough fescue, Idaho fescue, 
bluebunch wheatgrass, western wheatgrass, Richardson’s 
needlegrass,western needlegrass, Kentucky bluegrass, tim
ber oatgrass and junegrass. Lower elevation forests are 
dominated by limber pine, Douglas-fir, Rocky Mountain 
juniper and common juniper. Englemann spruce, white 
spruce and aspen are common in moist, cool habitats along 
streamsand mountainslopes. Lodgepolepine, subalpinefir 
and white-bark pine become more prominent at higher 
elevations. 

Important forb and shrub species include cow parsnip, 
Angelica, bluebells, false hellebore, horsetail and various 
willow species along streams and moist areas. Grassland-
forb and shrub species include lupine, balsamroot, sticky 
geranium, harebell, sugarbowl, shrubby cinquefoil, north-
ern bedstraw, yarrow, fringed sagewort and hairy 
goldenaster. On the forested mountain slopes the more 
prominent forbs and shrubs include arnica, twinflower, 
Richardson’s geranium, meadow-rue, clematis, tobacco-
root, russet buffaloberry, spirea, snowberry and various 
huckleberry species. 

The Montana Natural Heritage Foundation conducted a 
rare plant inventory in the BlindhorseONA in June, 1988. 
No threatenedor rare plants were found. No plants classi
fied as threatened or endangered under the Endangered 
SpeciesAct of 1973are known to exist in the rest of the EIS 
area. However, there are rare plants of limited distribution 
that may require special management consideration to 
maintain diversity within the species gene pool. Rare plants 
are those species of limited distribution which are suscep
tible to elimination by modification of relatively small 
areas of habitat. Appendix J lists the rare plants with a high 
probability of occurring in the EIS area. 

Antelope ButteSwamp,on landsadministeredby MDEWP, 
is a unique natural feature containing very important griz
zly bear habitat and a high probability of rare plants. Pine 
Butte Swamp, a similar feature approximatelyeight miles 
south of Antelope Butte Swamp (but out of the study area), 
supports 12plant species rankedsensitive in the state by the 
Montana Natural Heritage Program. 

The only known location of any plant species listed in 
Appendix J, within the Blackleaf EIS study area, is on 
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National Forest land, but outside of the area of possible 
developmentunder any of the four alternatives considered. 
Surveys for rare plant species would be needed in advance 
of development to ensure that these plants or their habitats 
would not be disturbed by development. 

Noxious weeds are rapidly spreading throughout Montana 
and the Blackleaf EIS area. Leafy spurge, Spotted knap
weed and Canada thistle are all present in or adjacent to the 
EIS area. 

LIVESTOCK (Issue: Local Economy, 
Private Landowners) 

There are 530 cattle and 67 horses permitted on five Forest 
Service (FS) allotments and one allotment administered 
jointly between the FS and BLM in the EIS area. The FS 
grazes its ownhorses on two additional allotmentswhere no 
other livestock are permitted. Additional livestock are 
licensed by the Montana Department of State Lands. The 
MDFWPdoes not allow livestock grazing on the Blackleaf 
Wildlife Management Area. 

These are the animal-unit-months (AUMs) permitted by 
each agency: 

AUMs 

FS (Lewis & Clark NF) 1,188 
Montana State Lands 433 
BLM 291 

Total 1,912 

The Chicken Coulee Allotment Management Plan (AMP) 
is managedjointly by the Bureau of Land Managementand 
Lewis and Clark NationalForest and was first implemented 
in 1974. The management objectives of the plan are to 
improve the condition of the rangeland, wildlife habitat 
(emphasis on grizzly bear and mountain sheep) and water-
shed condition. Rangeland improvements such as fences, 
spring developmentand pipelines and livestock exclosures 
(to establish riparian grizzly habitat and protect spring 
developments) have been installed to manage livestock 
grazing. 

Both the FS and BLM have invested rangeland improve
ment money in this AMP. Currently a four pasture rest 
rotation grazing system is in effect, allowing each pasture 
in alternate years complete rest during the growing season. 
Approximately 233 cow-calf pairs are grazed each year in 
the remainingthree pasturesfor the period of July 1through 
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September 30. Since the plan was implemented in 1974, 
range studies have shown an improvement in ecological 
condition of the vegetation. 

Appendix K details the Chicken Coulee AMP and the 
allotments administered solely by the FS. 

WILDLIFE (Issues: Oil and Gas, 
Recreation, Wildlife) 

The Rocky Mountain Front (RMF) has always been known 
for its exceptional wildlife values and most recently for its 
oil and gas potential. Resource managers saw the possible 
conflicts between oil and gas development and wildlife, so 
in 1980, an Interagency Rocky Mountain Front Wildlife 
Monitoring/Evaluation Program was initiated. A principal 
goal of this program was to sponsor study efforts whereby 
wildlife management guidelines, based on sound scientific 
findings, could be developed to aid land managers in their 
planning of human activities along the RMF. Guidelines 
have been used as developed and approved and were 
eventually printed and distributed (BLM et al. 1987). Here-
after, this document will be referred to as the Guidelines. 

This interagency effort initiated baseline studies on mule 
deer, elk, bighorn sheep, Rocky Mountain goat, grizzly 
bear and raptors. In addition, numerous studies on most of 
these species had been undertaken previous to the forma
tion of the interagency group and are available as a data 
base. The Montana Department of Fish, Wildlife and Parks 
(MDFWP) also conducts yearly population, habitat, and 
harvest trend studies on the RMF for those species that are 
hunted. Figure 2.10 in Chapter 2 shows the specific seasons 
of use for these species. 

Concurrent with the interagency monitoring program was 
the development of a cumulative effects model to facilitate 
computer analysis of impacts to the threatened grizzly bear 
from man's activities (Forest Service et al. 1986). Data is 
displayed by a Geographic Information System (GIs). 
Appendix G defines this modeling process in greater detail. 
Thebiologicallgeographical boundary for this system is the 
Bear Management Unit (BMU). The EIS area lies within 
the Birchpeton BMU, which consists of 322 square miles. 

Aquatic Environment 

Fisheries are limited along the RMF because most drain-
ages scour so severely during spring runoff that bottom 
organisms are not plentiful and streamside vegetation has 
been destroyed. Also, many of these streams dry up in the 
late summer and those that don't, often exhibit poor water 
quality and high temperatures in their lower reaches. 

However, there are trout fisheries (cutthroat, brook and 
rainbow) and mountain whitefish in most of the perennial 
creeks in the EIS area (see Table 3.1 and Figure 3.3) (Bill 
Hill, MDFWP, personal communication). The native cut-
throat, commonly called the Upper Missouri River cut-
throat or westslope cutthroat, is listed by the State of 
Montana as being of special interest or concern, and listed 
by Region 1 of the Forest Service as a sensitive species. In 
addition, rainbow trout have been planted in Ostle Reser
voir which lies on the south side of Antelope Butte. 

Beaver activity is evident in some drainages, including the 
Antelope Butte swamp proper. Other furbearers found in 
these habitats include the muskrat and mink. 

Limited waterfowl production occurs in Antelope Butte 
Swamp and other pothole areas along the eastern portions 

TABLE 3.1 


EXISTING FISHERIES SPECIES IN THE BLACKLEAF/TETON EIS AREA' 


Location 

Dupuyer Creek 
No. Fk. Dupuyer Creek 
So. Fk. Dupuyer Creek 
Middle Fk. Dupuyer Creek 
Cow Creek 
Blackleaf Creek 
Teton River 
Ostle Reservoir 

'BLM, 1989 

Cutthroat 

X 
X 
X 
X 

X 

Brook 


X 
X 
X (below falls) 

X (on lower end) 
X 
X 
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Rainbow Mountain Whitefish 

X X 

X X 
X 



I Figure 3.3 Known Stream Fisheries and Sharptail Grouse Leks. 
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of the EIS area. No waterfowlinventories have been under-
taken, but casual observation indicates that teal, mallards 
and shovelers are the most common nesters. 

Upland Game Birds 

Three species of forest grouse (blue, ruffed and spruce 
grouse) are common to the EIS area, but no specific studies 
have been undertaken to document their abundance or 
habitat preferences. Research from other areas (Mussehlet 
al. 1971) indicates the habitats existing along the RMF 
would be used by all three grouse species throughout the 
year. It is especially important to blue grouse in the spring, 
as they winterat high elevations, but descendin early spring 
to semi-opentimber for breeding and brood raising. Ruffed 
grouse prefer the dense cover of mixed conifer and decidu
ous trees and brush which are common throughout the 
riparian areas of the RMF, especially where the mountains 
meet the prairie. 

In addition, there is one specie of prairie grouse (sharp-
tailed grouse) inhabiting the EIS area. They are common to 
the area, and three “leks” (breedinddancing grounds)have 
been located (see Figure 3.3).It would not be uncommonto 
see Hungarian partridge near the prairie/agricultural bor
ders, or even an occasional ringnecked pheasant in the 

riparian/agricultural areas, but neither bird nor preferred 
habitat is prevalent in the area. 

Mule Deer 

Mule deer are the most numerous big game animal on the 
RMF and this area is considered one of the most important 
mule deer wintering areas in the state, as evidenced by the 
large number of deer wintering here (see Table 3.2 and 
Figure 3.4). 

TABLE 


Location 

Scoffin Butte2 
Dupuyer Creek2 
Blackleaf-Teton2 
Swanson Ridges4 

Total 

DEFINITIONS 

MULE DEER WINTER RANGES 
~~~ 

Total 
Winter Range

km2 

Primary
Winter Range 

km2 

Numbers 
Year of Survey 
19802/19863 Numberdkm2 

16.8 10.2 800-1,000/600 47.7-59A2 
31.7 13.4 900-1,100/250 28.4-34.72 
73.4 20.9 400-500/450 5.5-6.82 
29.2 0.0 0-0 /300 0.0-0.0 

151.1 2100-2600/1600
less Swanson Ridges 

Primary WinterRange: Area where most mule deer are distributed during a “normal” winter; on the East Front this area is generally the 
lower face and beginning portion of the prairie where the Limber pine savanah is common. 

Secondary Winter Range: The area that is usually adjacent to primary winter range but receives noticeably less use by mule deer during
the “normal” winter; however, these areas often receive considerable use by deer in the spring. These areas are generally further from 
timber cover than primary winter range areas. 

Total Winter Range: Primary and secondary winter range combined. 

‘BLM/MDFWP,’1989 
lData from Kasworm, 1981 
3Datafrom Olson (Personal Communication),1986 
‘Data from Olson, 1984 
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1 Figure 3.4 Mule Deer Winter Ranges Associated with the Blackleaf EIS Area. 
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Six primary and secondary winter ranges have been de-
scribed along the RMF and associated transition ranges 
have also been described. Of these winter ranges, portions 
of three (Blackleaf-Teton, Dupuyer Creek and Scoffin 
Butte) lie within or nearby the EIS area (Kasworm 1981). 
A fourth range, Swanson Ridges, is occupied at moderate to 
high mule deer population levels (Olson 1984). The size of 
winter ranges and estimated population numbers and den
sities are given on Table 3.2. The number of mule deer 
wintering on each of the four winter ranges varies from year 
to year. A 1986 survey (Olson MDFWP, personal commu
nication) revealed fewer deer than in previous years (see 
Table 3.2). 

Important characteristics of highly used winter ranges, as 
compared to adjacent low use areas, are that winter ranges 
are consistently lower in elevation, have a wider availabil
ity of aspect classes, and have a greater percentage of the 
total land surface in moderate and steep slope categories. 
Although analyses are still incomplete, high density winter 
ranges appear to differ from low density winter ranges 
primarily in elevation. High density winter ranges are 
situated in areas that allow mule deer to move to relatively 
low elevations and still find broken terrain, favorable cover 
conditions, and aspect/slope configurations that promote 
snow melt during chinook conditions (Olson 1984).Impor
tant cover and forage areas identified on winter range 
include the habitat types of limber pine/rough fescue (Pinus 
flexilislFestuca scabrella) and limber pineljuniper (P. 
flexilislJuniperus sp.).The use of winter range feeding sites 
increases when these two habitat types are near the shrubby 
cinquefoillrough fescue, rough fescuefidaho fescae, rough 
fescuelbluebunch wheatgrass, big sagebrush/rough fescue, 
wet meadow riparian and swamp habitat types. 

Additional information from mule deer monitoring studies 
on the RMF is available in two theses (Kasworm 1981) 
(Ihsle 1982),four annual reports to the BLM (Kasworm and 
Irby 1979) (Kasworm et al. 1980) (Mackie and Irby 1982) 
(Irby and Mackie 1983), a MDFWP report to the FS (Hook 
et al. 1982),and numerous MDFWP Job Progress Reports. 
The most recent summary of mule deer ecology on the Front 
is contained in Ihsle-Pac, et al. 1988. 

White-tailed Deer 

No specific inventories or research has been initiated for 
white-tailed deer on the RMF. However, healthy popula

tions do exist within riparian areas including river corridors 
and swampy areas. Antelope Butte Swamp in the central 
portion of the EIS area is an important whitetail area. In 
addition, all forksof Dupuyer Creek, Cow Creek, Blackleaf 
Creek, Blind Horse Creek, and Pamburn Creek are white-
tail concentration areas. 

Rocky Mountain Elk 

Depending on the severity of the winter, approximately 180 
elk winter in and adjacent to the EIS area (see Figure 3.5) 
(Olson 1986, MDFWP, personal communication). Radio 
telemetry research indicates that during abnormally mild 
winters, some elk choose to remain on summer ranges in the 
upper reaches of the Middle Fork of the Flathead River, 
some 20 air miles to the west of the Continental Divide. Elk 
that migrate west of the Divide to the Flathead drainage 
probably make up 50-60% of the expected total on the 
winter range. The number of wintering elk in the EIS area 
therefore, may vary from winter to winter. 

57 



Radio telemetry research has shown that two major herds 
winterin and adjacentto the EIS area. One segmentremains 
in the Cow Creek-Scoffin Creek drainages and numbers 
approximately 100-120 animals. The other herd can be 
found on the Blackleaf Wildlife Management Area and 
consists of approximately 60-80 elk. Collared elk in one 
herd unit have not been observed on the other unit, so it is 
apparentthat there is no, or very little overlapbetween these 
herds during the wintering period (based on observation 
and telemetry data). 

Morerecently, winterlspring inventories conductedin 1989 
yielded an estimated population of 325 elk. It appears that 
the total elk herd is increasing (Olsen, 1989, MDFWP, 
personal communication). 

Elk in the EIS area migrate to several different summer 
ranges; a portion of the herd travels northward to the 
Badger-Two Medicine drainages, some are found in the 
Middle Fork Flathead drainage, others stay on the east side 
of the Divide at higher elevations, and some are known to 
be permanent residents of the Front. Migration corridors 
include the Blackleaf, South Fork Dupuyer, North Fork 
Dupuyer and Birch Creek Canyons. 

Calving areas include the entire EIS area from Dupuyer 
Creek to the Teton River, and calving is known to occur 
near Twin Lakes, on the Blackleaf Wildlife Management 
Area, Cow Creek, and all forks of Dupuyer Creek. No 
definiteperimeters canbe drawnaroundthe calvinggrounds 
due to lack of intensive research, but the most probable 
grounds are shown on Figure 3.5. 

In general, most of the migratory animals are on the winter 
range by January 1, althoughherd units often seem to form 
in early December.Elk are commonly seen along the Front 
until May 15. 

Bighorn Sheep 

Three bighorn sheep population units have been identified 
in the EIS area; Ear Mountain, Choteau Mountain and 
Walling Reef (Andryk 1983). The last two lie within the 
EIS area. The Walling Reef population appears to be 
expanding its range to the north, south and west. It was 
started from a transplant of 37 sheep from the Sun River in 
March 1976.The Ear Mountainunit seems to be expanding 
north and west, and it is undeterminedwhetherthe Choteau 
Mountain unit (a product of expansion by the other two 
units) is expanding. 

Bighorn winter ranges and lambing areas are shown on 
Figure 3.6 (Andryk 1983). 

Populationestimatesfor Ear Mountain,Choteau Mountain, 
and WallingReef herd units were made in August 1982,and 
January 1983, and averaged 100, 35 and 70 bighorns 
respectively. 

Important winter-springhabitat components include; open 
grassland and old bum cover types with elevations of 5035 
to 5537 feet, which are less than 300 feet from rocky terrain 
(escape cover). 

Important summer and fall habitat components include 
open rocky bluff and cliff sites, and elevations of 6640 to 
8050 feet. Timbered sites are also used during fall. Grass-
forb communities appear to be of lesser importance on 
summerrangesthan on winter-springranges(Andryk 1983). 

Additional distribution and habitat information about big-
horn sheep can be found in several sources including 
(Erickson 1972), (Frisina 1974), (Andryk 1983), (Hook 
1984)and the InteragencyRocky Mountain Front Wildlife 
Guidelines (BLM et al. 1987). 

Rocky Mountain Goat 

The RMF range contains one of the largest contiguous 
populations of mountain goats in the state. Studies con
ducted for the mountain goat portion of the Interagency 
RMF studies concludedthat mountaingoat distribution and 
population numbers havediminishedsincethe 1950s(Joslin 
1986). An important segment of this overall population 
occurs in the EIS area and its population trend was also 
down. This segment is called the Teton-Dupuyerherd (see 
Figure 3.7) and population estimates range from 53 to 113 
mountain goats, or in other words, one goat per 1 to 2 
square miles in occupied habitat (Joslin 1986). 

Mountain goat habitats have been classified as occupied 
yearlong (includes both summer and winter seasons), suit-
able low occupancy and transitional. Kidding-nurseryand 
breeding areas have been delineated within occupied year-
long habitats and mineral lick locations have been plotted 
(Figure 3.7). Concentration areas, or samples of areas 
where goats were consistently observed have also been 
defined (Joslin 1986). 
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Figure 3.5 Elk Habitat in the Blackleaf ETS Area. I 



Figure 3.6 Bighorn Sheep Habitat in the Blackleaf EIS Area. 



Figure 3.7 Mountain Goats in the Blackleaf EIS Area. 



a 

Most of the environmentalfeatures conducive to preferred 
mountain goat habitat occur in the western portion of the 
EIS area. Slopes greater than 70% and elevations over 
7,000 feet are preferred however, discrepancies in the 
perception of what constitutes mountain goat habitat can 
occur (Joslin 1986). 

Mineral licks within the EIS area (see Figure 3.7) are more 
than simply locations where goats congregate to lick salt. 
They are importantphysiographicfeatures which influence 
the home range size and configuration of each goat using 
the area. For example,the Blackleaf minerallick influenced 
the movements and home ranges of all 34marked mountain 
goats in the Teton-Dupuyer segment. Extreme care should 
be exercised when managing man’s activities near mineral 
licks (Joslin 1986). 

Black Bear 

Black bear distributions developed from radio locations, 
trappings, and sightings are shown on Figure 3.8. As 
evidenced by this figure, the EIS area is importantto black 
bear during all seasons (Aune et al. 1986). Riparian areas 
such as Antelope Butte Swamp plus the diverse habitats 
found along the face of the Front are of high value to black 
bear. 

Mountain Lion 

Lions occur along the RMF, as they do in most places in 
Montana where mountain-foothillmule deer winter ranges 
are prevalent. Population densities have not been deter-
mined. 

Furbearers 

Bobcat, pine marten and wolverine are the principle fur-
bearers that may occur in the EIS area. Bobcats have been 
observed using Antelope Butte Swamp, but their relative 
abundance is unknown. Lynx may also occur, however 
neither thick stands of lodgepolepine nor large populations 
of snowshoehare occur, which may indicate the area is not 
especially suitable for lynx (Koehler et al. 1979). 

Wolverines occupy large seasonal and yearly ranges in 
northwesternMontana and prefer mature and intermediate 
timber stands for cover in association with carrion or prey 
areas such as cliffs, slides, blowdown, basins, swamp and 
meadows (Hornocker and Hash 1981). These habitats do 
occur on the RMF, however they probably function as 

Figure 3.8 Black Bear Distribution in the Blackleaf EIS Area as 
Represented by Observational Data Collected from 1976-198t 

aa 
a a 

a 

* a a  a 

a 

Bnlarscrncnt of Figure 36. of the East Fronl Grialy Bear Sludles; Aune K & B. Brannon 1987 
shaving on$ the Blackleaf EIS Area. 

(note: there IS no differentialion in sighting season.) 

buffers to the vast expansesof wildernessto the west which 
are necessaryfor wolverinesurvival and not as key wolver
ine habitat. Wolverinetracks were recordedtwice, in 1990, 
in the North Fork of Dupuyer Creek. 

Raptors 

Golden eagle, northern harrier, prairie falcon, Swainson’s 
hawk, red-tailed hawk and American kestrel are the most 
common diurnal species using the EIS area. Goshawk 
nestingterritories werenot locatedby Dubois(1984) within 
the EIS area. The great homed owl and northern saw-whet 
owl are the most common nocturnalspecies (Dubois 1984). 

Cliff and riparian habitats are the most important nesting 
habitats for these species. Importanthabitat delineations for 
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the two most common raptors (prairie falcon and golden 
eagle) are shown on Figure 3.9. Eighteen prairie falcon 
nests and 19 golden eagle nests have been identified on 
National Forest lands. 

Figure 3.10 showsthe bald eaglewinterconcentrationareas 
and potential peregrine falcon nesting areas. 

Other Species 

Numerous small mammals and birds occupy the variety of 
mountainous, prairie and snag habitats found in the EIS 
area, but species specific informationis limited. However, 
species listingsdoexistandincludeFlath 1984,Skaar 1985, 
a list made by Kristi Dubois during her raptor study and 
filed at the BLM Great Falls Resource Area, and a listing 
provided for the RMF counties by the Montana Natural 
Heritage Program in 1986. 

THREATENED OR ENDANGERED 
WILDLIFE SPECIES 

Four wildlife species classified as threatenedor endangered 
under the EndangeredSpeciesAct of 1973(50cm402,43 
CFR 870) occur in the EIS area. They are the threatened 
grizzly bear and endangered gray wolf, bald eagle and 
peregrine falcon. 

Grizzly Bear 

The grizzly bear of the RMF thrives on the transitional edge 
between the grassland shrubhabitat type and the mountain
ous forest habitats. This area serves as the last plains habitat 
occupied by grizzlies. This edge contains habitat compo
nents importantto the grizzly during all seasons, except for 
the winterdenningperiod. The EIS areaencompassesmuch 
of this transitional edge. The riparian types such as those 
occurring in the Antelope Butte Swamp are key foraging 
and security areas. Figure 3.11 shows the spring seasonal 
constituent element, of critical importance to the grizzly as 
well as denning habitat (Aune 1987 and Brannon). Figure 
3.12 shows this element in relation to grizzly bear distribu
tion from observations between 1980 and 1987. 

Populationestimatesof grizzly bears on the RMF portionof 
the Northern ContinentalDivideEcosystemrange from 62-
93 bears. This figure does not include the Badger-Two 
Medicine Unit, which is estimated to contain an additional 
16-20individuals (Dood et al. 1986). The 322 square mile 
bear management unit (BMU) and the EIS area probably 
supportthree breeding age females and a total populationof 
21 grizzlies. A much more in-depth discussion of grizzly 
bear biology is given in the Biological Evaluation/Biologi
cal Opinion (see Appendix L). 
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Figure 3.10 Threatened and Endangered Species. 



Figure 3.11 Grizzly Bear Spring and Denning Habitat in the Blackleaf EIS Area. 



Figure 3.12. Grizzly Bear Distribution 1980-1987 in the Blackleaf EIS Area. 



Studies of the grizzly bear on the RMF began as early as 
1974and have continued until the present (Schallenberger, 
1974, 1976, 1977; Schallenbergerand Jonkel, 1978,1979, 
1979a, and 1980; Aune and Stivers, 1981, 1982, 1983, 
1985; Aune, Stivers and Madel, 1984; Aune, 1985; Aune, 
Madel and Hunt 1986;Aune and Bronnon 1987;and Aune 
1989). 

Gray Wolf 

TheWolf Ecology Project, Universityof Montana(Mattson 
and Ream 1978)has gathered wolf occurrenceinformation 
on the RockyMountain Front. Most wolf observationswere 
made prior to that project but with the recent advent of the 
"magic pack" in Glacier National Park (Robbins 1986, 
Ream et al. 1985,Ream 1985)it does appearthat significant 
occupation by wolves down the Rocky Mountain Front 
could become a reality. Recent efforts by Forest Service 
personnel have revealed wolf use in the Dupuyer Creek 
area. Surveys completed in 1990 showed the area being 
usedbyapackoffivewolves. In 1991,theareais stillbeing 
used by a pack of at least three wolves. The Rocky 
Mountain Front is excellent wolf habitat becauseof its large 
numberof ungulatewinter/spring ranges and because of the 
large expanse of wilderness (Bob Marshall Wilderness 
Complex) behind it. A more in-depth discussion concern
ing wolf recovery is given in the Biological Evaluation/ 
Biological Opinion (see Appendix L). 
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Peregrine Falcon 

No nesting peregrine falcons are known along the RMF, 
however the area does offer suitable cliff habitat, should 
reintroduction of captive bred young birds be pursued 
(Dubois 1983). The best peregrine habitats are those cliffs 
which are close (within 3.0 miles) to extensive riparian 
habitat; over 165feet in height and 0.6 miles in extent; with 
numerousnesting ledges; and the majority of the cliff under 
7,590 feet elevation (Dubois 1983). Cliffs in the EIS area 
which meet those requirements include Muddy Creek and 
Blackleaf Creek Canyons, Rinker Creek, North and South 
Forks of Dupuyer Creek, and the northern portion of Wall
ing Reef (see Figure 3.10). 

A more in depth presentation of peregrines and the RMF is 
given in the BiologicalEvaluation/BiologicalOpinion (see 
Appendix L). 

Bald Eagle 

No known bald eagle nest sites have been documented, 
however bald eagles are present on the RMF from Septem
ber through April as uncommon winter resident and mi
grant. Eagle observationsare normally southof the EIS area 
where fisheries and open water are more common (Dubois 
1984). 

FOREST SERVICE SENSITIVE 
SPECIES 

Western Big-eared Bat 

Reel (1989,p. 38-39) displays the distribution of the West-
ern big-eared bat to occur within the EIS area. Their 
preferredhabitat for roostingor hibernacularsare caves and 
mine tunnels. Occasionally,tree cavities areused for roost 

been surveyedtodeterminethe actual 
nce of the big-eared bat; however, there are some 

known caves along Volcano Reef that could serve as 
potential habitat for the bat. 

Boreal Owl 

The nocturnal species recorded within the Blackleaf EIS 
area by Dubois (1984) were: great homed owl, short-eared 
owl, great gray owl, northern saw-whet owl, and western 
screech-owl. Three other species were recorded by other 
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observers: snowy owl, burrowing owl, and northern pygmy 
owl. The boreal owl was not located within the EIS area. 

Boreal owls tend to higher elevations (5,000 to 8,000 ft.) 
within old growth spruce-subalpinefir-lodgepole habitats 
(Reel, 1989, p. 20). The main area of proposed develop
ment lies between the grasslands at 4,700 feet to the first 
major limestone reef that rises to approximately 6,700 feet. 
Timber standsthat dominate the landscape within this area 
are young stands of limber pine, Douglas-fir, and lodge-
pole, with pockets of spruce along the riparian zones. The 
past fire activity along the limestone reefs have eliminated 
large standsof old growth forest (based on photo reconnais
sance of area). Boreal owls would more likely be present in 
timber stands towards the western edge of the EIS area 
(along the second reef from Choteau Mountain to Old Man 
oftheHills). Recently(March24,1991),theborealowlwas 
recorded in Green Gulch, which is southwestof the EIS area 
and lies behind the first major reef complex south of the 
South Fork of the Teton River. This area is more typical of 
the preferred habitat than the EIS area. Because of absence 
of preferred habitat in areas of development there will be no 
further effects analysis completed for the boreal owl. 

Ferruginous Hawk 

In Dubois’s raptor study (1984), ferruginous hawks were 
present. However, the nest sites were in the eastern half of 
her study area which lies to the east (outside) of the 
Blackleaf EIS area. Because of the absence of the ferrugi
nous hawk within the EIS area no effects analysis will be 
completed. 

Harlequin Duck 

Surveys for harlequin ducks have been conducted for the 
past two years (1989,1990) on the Rocky Mountain Ranger 
District. Surveyshave establishedthe presence and produc
tion of harlequin ducks on the District. No harlequins have 
been located in the Blackleaf EIS area; however, the North 
and SouthForks of Dupuyer Creekmay be potentialhabitat. 
Bill Hill, MDFWP fisheries biologist, has stated in a per
sonal communication that he has never seen harlequin 
ducks on these streams during any of his fisheries survey 
work. 

Westslope Cutthroat Trout 

Table 3.1 and Figure 3.3 show the known occurrences of 
westslope cutthroat trout within the EIS area. However, 

through electrophoresis testing of fisheries it has been 
determined with 95% confidencethat Cow Creek has apure 
strain of westslope cutthroat trout present. In order to be 
100% confident further testing would be needed. The 
samplingcompletedon the North Fork of Dupuyerrevealed 
that the trout sampled were 95% westslope cutthroat trout 
and 5% rainbow. This degree of hybridization indicates 
that the trout population is not a pure strain of cutthroat 
trout. 

TETON ROADLESS AREA (Issues: 
Visual Quality, Recreation) 

This section discusses the entire Teton Roadless Area and 
includes areas outside the EIS area. When this section 
addressesthe Blackleaf-Dupuyer Unit, it is addressingthat 
Unit of the Teton Roadless Area. 

Forest Plan Recommendation 

The analysis of roadless lands documented in Appendix C 
of the FEIS for the Lewis and Clark National Forest Plan 
described each roadless area, the resources and values 
considered,the alternativeland uses studied,and the effects 
of management under each alternative. Portions of some 
roadless areas were recommended for inclusion in the 
National mess Preservation while other areas were 
assigned various non-wiIdemess prescriptions. 

The proposed natural gas development activitiesare within 
the 15,360 acre Blackleaf-Dupuyer Unit of the Teton 
Roadless Area. Of the 63,133 acres in the Teton Roadless 

recommended Wilderness designa
tion for 10,870acres. The remaining 52,263 acres, includ
ing all of the Blackleaf-Dupuyer Unit were assigned to 
Management Areas E, G, H, and 0. 

Teton Roadless Area Overview 

The Teton Roadless Area is part of the 866,330 acre Bear-
Marshall-Scapegoat-Swan Roadless Area (1-485)that sur
rounds the Great Bear, Bob Marshall, and Scapegoat Wil
dernesses. The Flathead, Helena, Lewis and Clark, and 
Lolo National Forests all manage land within the Bear-
Marshall-Scapegoat-Swan Roadless Area. 

TheTetonRoadless Areais a63,133 acrecontiguous parcel 
of National Forest System lands that contains the headwa
ters of the Teton, Muddy and Dupuyer Creek drainages. On 
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the west and north, the Teton Roadless Area boundary is 
adjacent to the Bob Marshall Wilderness. A series of high 
peaks (8,OOO-9,400ft.) from Walling Reef south to Rocky 
Mountain define the western and northern boundaries. The 
Forestboundary and the North and SouthFork Teton Roads 
defiie the eastern boundary. The Bureau of Land Manage
ment,MontanaDepartmentof Fish, Wildlifeand Parks, and 
Boone and Crockett Foundation manage most of the lands 
adjacent to the Teton Roadless Area’s eastern boundary. 
The southern boundary is a rocky divide between the Teton 
and Deep Creek drainages. 

Teton Roadless Area Characteristics and Wilderness 
Features 

The effects of non-wilderness management for the Teton 

Roadless Area were evaluated in terms of the 

characteristicsand wilderness featureslisted in the 

ity discussion of Appendix C, Forest Plan (pages C 

22). The effects of natural gas development on the Teton 

Roadless Area are examined with respect 

six Roadless and Wildernesscharacteris 

rity, apparent naturalness, remoteness, s 

features, and wilderness manageability), ‘ 

special-places”,and cumulativeeffects ( 

Effects Analysis, Forest Service, Northern 

1990). Other values found in this area, such aswildlife, are 

discussed in separate sections. Please refer to the table of 

contents. 


Natural Integrity 

Natural integrity is the extentto which long-termecological 
processes are intact and operating. Impacts to natural 
integrity are measured by the presence and magnitude of 
past and present human activities(e.g. roads, mineraldevel
opments, and fire suppression activities). 

When observed as a whole, the Teton RoadIess Area is 
relatively free from human-induced changes. The major 
physical human intrusions to the Teton Roadless Area are 
75 miles of trails, 3 trailheads, 15miles of allotment fence, 
4 spring developments, and 1 producing gas well with 
associated pipeline and separation facilities. 

Domestic livestock grazing is permitted on 29,000 acres, 
including all of the Blackleaf-Dupuyer unit. The short 
duration of the grazing season on these allotments mini
mizes impacts to long-term ecological processes. 

The most significant human activity affecting the Teton 
Roadless Area’s natural integrity is fire suppression. Dur

ing the past 70 years, wildfire suppression has altered the 
vegetation of the area. The historic, natural fire regime 
created a vegetational mosaic that was dominated by early 
successional habitats. Subsequent fire suppression in-
creased the amount of area dominated by large, unbroken 
stands of mature forest. 

Apparent Naturalness 

“Apparent naturalness” is a landscape that looks natural to 
most people. Although long-term ecological processes 
may have been interrupted, the landscape appears to be 
dominatedby the forces of nature. If the landscapehas been 
modified by human activity,the evidence appears to be the 
result of natural forces. 

Except for isolated pockets, all of the Teton Roadless Area 

t Service criteria for apparent naturalness. 


kets, allotmentfences and trails would be 

the only regularly observe ductsof human disturbance. 


Within the Blackleaf-Dupuyer Unit there is a 60-acre 
pocket in the Blackleaf Canyon that has not retained its 
apparent naturalness. There is a 1/4-mile stretch of gravel 
road that bisects this area. At the road’s end, is a gas well (1-
13),two 10foot high, 200barrel capacitycondensatetanks, 
and a building housing separationfacilities. This develop
ment and the road would be noticed even by the most casual 
observer. 

Remoteness 

“Remoteness”is the perceived condition of being secluded 
and inaccessible.” Physicalfactors that can create“remote” 
settings include topography and distance from roads. 

Numerous steep, high mountains, lack of roads, and low 
trai’t density have created remote conditionsfor virtually all 
of the Teton Road�essArea. Remote conditionsareparticu

it. Here, the combi
sparsely populated 

foothillsto the east, createthe feeling that one is completely 
separated from modem environs. The perception of re
moteness has not been re in the @-acre parcel in 
Blackleaf Canyon. 

Solitude 

Solitude is a personal, subjectivevalue def ied as isolation 
from the sights, sounds, presence of others, and the devel
opments of man. Indicators of solitude are numbers of 
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people one may expect to encounter in an area in a day, or 
the number of parties camped within sight and sound of 
other visitors. 
Rugged terrain, few access roads, and relatively low recre
ational use provide abundant opportunities for solitude in 
most of the Teton Roadless Area. Because of light recre
ationaluse and limitedpublicaccess,the Blackleaf-Dupuyer 
Unit (TA) provides exceptional opportunitiesfor solitude. 
One exception in this area is the Blackleaf Canyon, where 
a public road and natural gas facility combine to make the 
presence of others a common occurrence. 

There are several areas (Our Lake, West Fork Teton, and 
Headquarters Pass) in the Teton Roadless Area that have a 
high level of recreational activity in the summer. During 
this season, opportunities for solitude are low in these 
locations. 

Special Features 

Special features are those unique geological, biological, 
ecological,cultural or scenic features that exist in roadless 
areas. The Teton Roadless Areas contains an abundance of 
special features. The following discussionincludesspecial 
featuresidentified by both the Forest Serviceand the public 
(see Blackleaf comment file). 

There are several“special”scenic/geologicalfeaturesin the 
Teton Roadless Area. In the southwestern corner of the 
Roadless Area is Rocky Mountain, the highest peak on the 
front range between Glacier National Park and central 
Montana. Several miles north is Our Lake, a frequently 
visited alpine lake that is known for its scenery and oppor
tunities for mountain goat viewing. The rugged limestone 
reefs that fringethe easternborder of the Blackleaf-Dupuyer 
area are frequently cited for their beauty. A waterfall 
framed by 1,000foot high, sheer cliffs in the Muddy Creek 
Canyon has been recognized by both the public and Forest 
Service for its unique scenic values. 

There are several unique plant communities in the Teton 
Roadless Area that qualify as special features. Our Lake 
has been nominated by the Montana Nature Conservancy as 
a Botanical Special Interest Area because of three globally 
endangered plant species. Clary Coulee, in the Blackleaf-
Dupuyer Unit, supports populations of two rare orchid 
species. The Muddy Creek drainage in the Blackleaf-
Dupuyer Unit supports one of the largest stands of old-
growth spruce (250 acres) in the Rockies east of the Conti
nental Divide. 

There are numerous special features related to wildlife in 
the Teton Roadless Area. A large (approximately 80) 

mountain goat population occupies habitat throughout the 
roadless area and are frequently observed at Our Lake, 
Headquarters Pass and Volcano Reef. The entire roadless 
area supports grizzly bears (threatened). In 1989/90,gray 
wolves (endangered)were sightedin theBlackleaf-Dupuyer 
Unit and probably continue to use this area. The limestone 
reefs in the Blackleaf-DupuyerUnit support a high density 
of nesting prairie falcons and golden eagles. One special 
biological feature mentioned in numerous public com
ments wasthe diversityof wildlifein the Blackleaf-Dupuyer 
Unit. 

Manageability/Boundaries 

The M~ageabi l~ ty~oundar ieselement relates to the abil
ity of the Forest Service to manage an area to meet size 
criteria and the five elements discussed above. Changes in 
the shape of an area how it can be managed. If 
broken into narrow c small islands, many of the 
six elements may be 

The 63,133 acre Teton Roadless Area containstwo “cherry 
stem” exclusions, the South Fork and North Fork Teton 
road corridors. The North Fork Teton corridor essentially 
divides the Teton Roadless Area into north (Blac 
Dupuyer) and south eographic units. The Bob 
MarshallWilderness totheentire westernbound
ary of the Teton RoadlessArea. The Deep Creek/Reservoir 
North Roadless Area abuts the Teton Roadless Area’s 
southern boundary. BLM, State and Boone and Crockett 
Foundation lands lie to the east of the roadless area. The 
large sizeof thisroadless area and itproximity to wilderness 
and roadless lands facilitate manageability of the five 
previously discussed values. 

Special Places - Special Values 

This section addressesthose subjectiveconcernsexpressed 
by the public that are difficult to quantify. 

Public comments reveal that the Blackleaf area is a special 
place for many people. According to these comments, the 
Blackleaf area is special because it is one of the few places 
left in lower 48 states that combines spectacular scenery, 
worid classwildli 

However, when they axecombined at one location, a strong 
emotional attachment is evoked by a large segment of the 
public. 
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GEOLOGY (Issue: Oil and Gas 
Operations) 

The Blackleaf EIS area is located on the eastern edge of the 
Northern Disturbed (Overthrust) Belt. It is a small segment 
of the Cordilleran thrust and fold belt which extends from 
western Canada southward through the Western U.S. (see 
Figure 3.13) (Mudge, 1982).The Overthrust Belt is a zone 
of north trending, closely spaced, westerly dipping thrust 
faults on which older sedimentary rock layers were thrust 
eastward over younger rocks. The movement took place in 
late Cretaceous through early Tertiary Period (55 million 
years ago). 

Figure 3.13 Location of Overthrust Belt and Relationship to Major 
Oil and Gas Fields. 
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The Northern Disturbed Belt is divided into four subbelts 
based on stratagraphic and structural characteristics (see 
Figure 3.14) (Mudge 1982). The easternmost is Subbelt I 
and is equivalent to the eastern part of the AlbertaFoothills. 
It contains westerly dipping thrust faults of small displace
ment, folds and some transverse faults that repeat Lower 
and Upper Cretaceous rocks. The nonresistant sandstone 
and shales form low hills with little relief. 

Immediately west of Subbelt I is Subbelt I1which includes 
the Sawtooth Range, Mount Warner and Old Man of the 
Hills (see Figure 3.14). It contains closely spaced thrust 
faults of large displacement that repeat Paleozoic and 
Lower Mesozoic rocks. The Paleozoic age limestones and 
dolomites form bold rugged northwest trending cliffs. The 
Mesozoic age sandstones,siltstones and shales form north-
west trending valleys. 

Further west and out of the EIS area is Subbelt 111. It is 
mostly thrust-faulted and foldedCretaceousrocksthat form 
a broad valley west of the Sawtooth Range, such as the 
North Fork of the Sun River. Subbelt IV consists of thrust-
faulted and folded Proterozoic and Paleozoic sedimentary 
rocks that have been thrust eastwardmany miles. They have 
overridden Subbelts I1 and I11 in the northern and southern 
parts of the Disturbed Belt. 

Surface Geology 

Devonian through Cretaceous age sedimentary rocks are 
found on the surface in the Blackleaf EIS area (Mudge, 
Earhart 1983). They are shown in Figure 3.15 and briefly 
described in Appendix M. 

Structural Geology 

The EIS area is located along the leading edge of the 
Overthrust Belt. The eastern portion of the area is outside 
the thrust belt and consists of nearly horizontal sedimentary 
rocks of Cretaceous age. They dip gently to the west. 

The east-central portion of the EIS area is within Mudge's 
Subbelt I, which, on the surface, consists of westerly 
dipping thrust faults of small displacement and folds that 
repeat Lower and Upper Crktaceousrocks (Clayton,Jerry, 
Mudge,Melville, et al. 1982).Surfaceanticlines are present 
between the North Fork of Dupuyer Creek and Muddy 
Creek and in the Antelope Butte area. To the south is the 
Teton River Anticline, (which is well exposed along the 
North Fork of the Teton River) and numerous smaller 
parallel anticlines and synclines. At depth the entire section 
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from Devonian through Cretaceousis repeated many times 
by thrust faults. 

The western portion of the unit consists of Mudge’sSubbelt 
II. It contains closely spaced thrust faults of large displace
ment and repeat Paleozoic and Lower Mesozoic rocks. It 
can generally be described as overlapping Mississippian 
limestone (Mudge 1983). 

OIL AND GAS RESOURCES (Issues: 
Wildlife, Visual Resources, Air 
Quality) 

All of the federal minerals within the EIS area have been 
leased; there are currently 25 federal leases within the EIS 
area. 

Present production from the Blackleaf gas field is from 
Subbelt I (see Figure 3.14). The western structural trap is 
where the Paleozoicterminates as a wedge edge against an 
underlying thrust fault. Paleozoic rocks are repeated by 
numerousthrust faults which formeddrag folds resulting in 
a wedge edge. The gas has accumulated in the Sun River 
Dolomite Member of the Mississippian Madison Group 
(see Figure 3.16). 

The Knowltongas field (eastern Blackleaf)resulted from a 
backthrust or a reverse fault-bounded horst or “pop up” 
block in which gas and gas-condensate was trapped in the 
Mississippian Sun River Member (Napier, 1982). 

General field characteristics include traps trending in a 
northwesterly direction which are generally thin in east-
west cross section and associated with thrusting. 

Future development in Subbelt I will focus on extending 
existing structures.The eastern Knowltonstructure appears 
favorableto the south and the western Blackleaf has poten
tial for northward extension. Future development may be 
associated with additional wedge edge structures to the 
west and possible drag folds associated with fault contacts 
between Subbelts I and I1 in the southwestern part of the 
area. 

Subbelt I1 is very complex and development within this 
subbelt is expected to be low. Potential targets may be drag 
folds at the contacts between Subbelts I and 11, and the 
repeated section at depth. 

There are presently four producing gas wells in the EIS 
area. The formation containing these commercial quanti

ties is a fractured dolomite called the Sun River member of 
the Madison formation of Mississippianage. A fifth well is 
temporarilyabandonedand does not appearable to produce 
economic quantities of gas, but is proposed as an injection 
well for the disposal of produced water. 

The wells were drilled to two separate thrust sheets and are 
producing from different reservoirs formed by thrusting 
and faulting (Johnson 1984). These reservoirs have differ
ent initial pressures and probably produce at different rates. 
The 1-8 and 1-5 wells are producing from a reservoir with 
an estimated reserve of 35 billion cubic feet (BCF) of gas. 
If half of those reserves could be produced from each well, 
it would indicate a producing life of 15to 20 years for each 
well. Sincethewellsintheotherreservoir(1-13,1-19)have 
lower initial pressures, they would have a shorter life. 

The product from this producingreservoir is a combination 
of gas, condensateand water. The gas also contains Hydro
gen Sulfide (0.4%), a highly toxic, reactive gas (see Appen
dix H). It is necessary to process this product prior to sales. 
The initial step after the product comes out of the well is 
separation into the three components; gas, condensate and 
water. After these are separated the gas is run through a 
dehydration unit to remove any water vapor left in the gas 
stream. 

There are four productionfacilities located in the Blackleaf 
Unit; one at each wellsite. These facilities separate the gas 
condensate and water. The condensate is piped to storage 
tanks at each well and the water goes to an evaporation pit 
on eachlocation. Thecondensateis removedabout every 10 
days by truck; however, there is storage capacity for ap-
proximately2 months of condensate (see Figure 3.17). The 
gas is then piped to the Gypsy Highview SweeteningPlant 
about 14 miles northeast of the 1-8 well. 

SURFACE WATER (Issues: General, 
Water Quality) 

Water quality is mostly very good, except during peak 
flows when a heavy load of sediment is transported, al
though water quality may be affected in some lower eleva
tion areas by livestock use. The water has a relatively high 
amount of dissolved solids, reflecting the large amount of 
limestoneand other relatively soluble rock in the watershed 
(specific conductance measured range of 190 to 340 
micromhos/cm). The protozoa Giardia is known to be a 
human health problem for drinking water in the back 
country and should be suspect here also. 
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Figure 3.16 Cross Section of Blackleaf Gas Field. 
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Surface water in the EIS area drains west to east. The 
northern one-third of the area drains through Dupuyer 
Creek into Birch Creek, then into the Two Medicine River 
(State Basin 41M - see Figure 3.18). Most of the remaining 
area drains through Muddy Creek (much of that through 
Blackleaf Creek) into the Teton River (State Basin 410). 
The remainder of the area drains directly to the Teton River. 

Surface water drains quickly from the western part of the 
EIS area because there is little surface soil on the steep 
slopes to absorb it. Most surface water on the eastern 
portion of the area sinks into the thick beds of exposed 
gravel left during an earlier era, though in some places the 
water table reaches the surface. 

The major streams in the area are Muddy Creek, Blackleaf 
Creek and the forks of the Teton River and of Dupuyer 
Creek. All streams coming from the mountains across the 
area are extremely flashy, carrying huge amounts of sus
pended sediment and bedload during intense rains. 

The North and South Forks of the Teton River and Dupuyer 
Creek are perennial. The Teton River and its two forks, on 
the south boundary of the area, drain a large watershed and 
were dramatically affected, or gutted during the 1964 and 
1975floods. Organic debris (uprooted trees) was burned or 
otherwise removed, and inorganic debris (gravel bedload) 
was bulldozed to the side after the floods, creating a very 
unnatural channel. 

Blackleaf and Muddy Creeks flow during late spring and 
summer (about May through August), but this flow quickly 
disappears into the streambed gravels, except during peak 
flow times. Peak flow and any flooding usually result from 
snowmelt or spring rains in May or June, however flash 
flooding can occur through early autumn. Precipitation 
from mid-autumn through early to mid-spring is in the form 
of snow. Partial streamflow records from 1981 and 1982 
(Forest Service) show the flashy character of the Blackleaf 
Creek. Muddy Creek is particularly notable for its scenic 
deeply incised gorge and waterfall. 
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Other surface water resources in the EIS area include 
several glacial potholes with small ponds, a 40-acre reser
voir on Rinker Creek east of Antelope Butte, a small 
reservoir on the Clark Fork of Muddy Creek and Antelope 
Butte Swamp, a large wetland of about 200 acres. 

Neither of the two state basins (41M for the Two Medicine 
River drainage and 410 for the Teton River drainage as 
shown on Figure 3.18) have preliminary water rights adju
dications. However, all surface water flow has been appro
priated, or at least claimed,for irrigation. Much of the Teton 
River is diverted into Bynum and Eureka Reservoirs, for 
irrigationuse. ChickenCoulee (Blacktail Creek)also drains 
into Bynum Reservoir. The Forest Service has claimed 
stockwateruse on ScoffinCreek,the North and SouthForks 
Dupuyer Creek, North Cow Creek, Cow Creek, and five 
spring developments in the area on the National Forest 
lands. The Bureau of Land Management has claimed 
stockwateruse for three springs, one of which is developed, 
onpublic landsin the area. The MDFWP has acquiredsome 
water rights within the area, however the extent of these 
rights is not fully known. 

Another important surface water use is providing fish and 
wildlife habitat (especially in the Antelope Butte Swamp). 
The MDFWP has rated most of the North and South Forks 
of Dupuyer Creek, and a short reach of Cow Creek up-
stream from Blackleaf Creek, as a Substantial Fishery 
Resource (Value Class 111).The Teton River, its two forks, 
and a portion of the North Fork Dupuyer Creek have been 
rated as a ModerateFishery Resource (ValueClass V). The 
lower (Moderate) rating is largely a result of flood scour. 

The Muddy Creek drainage maintains a Class B-2 state 
water quality standard while the rest of the EIS area has a 
Class B-1 standard. Both of these standards were estab
lished to maintain water quality for drinking, culinary and 
food processing purposes after conventional treatment. 
These standards also maintain water quality for bathing, 
swimming and recreation; growth and propagation of sal
monid fishes and associated aquatic life, waterfowl and 
furbearers; and agricultural and industrial water supply 
without treatment. The difference in the two standards is 
that B-2 provides for only marginal propagation of salmo
nid fishes and associated aquatic life. Both classifications 
provide a very similar list of specific standardsfor various 
parameters, with only slightly lower requirements for the 
B-2 classification. Considerationfor maintenanceof the B-
1 standard should also be given to the drainage area of Cow 
Creek, since its lower reach provides a substantial fishery 
resource. 

GROUNDWATER (Issues: General, 
Water Quality) 

All geologic formations in the area could contain ground-
water, with yields and quality varying, depending on the 
lithology of the formation. Those rock units with a high 
degree of porosity and permeability (unconsolidated sur
face gravels, sandstones,and limestones)have the potential 
to contain large amounts of water. Those with low porosi
ties and permeability contain little water. 

There is a rapid surface water run-off in this area, as there 
is little soil on the steep slopes to absorb and store the water. 
Most recharge to groundwater appears to occur on the 
gravel filled valley bottom and the thick gravel beds on the 
flatter areas east of the forest. Blackleaf and Muddy Creeks 
and various smallercreeksflow during the early summeron 
the forest but quickly disappear into the stream bed gravels 
east of the forest. The water percolates down through the 
gravels and may accumulate on the tops of the less porous 
underlying bedrock, as shallow groundwater. Over time, 
the water would slowly enter the deeper, less porous bed-
rock. Shallowgroundwatersupplies most of the water wells 
in the general area. Upon entering deeper bedrock units the 
salinity and amount of dissolvedsolids generallyincreases. 

The Mississippian Madison Limestone is a major, deep 
aquifer incentral andeastemMontana(D0wney 1984).The 
Little Belt Mountainsand the SnowyMountainsare signifi
cant recharge areas. The Madisonrocks within the EIS area 
are also capable of transmitting water. This area was not 
identified as a recharge area for the Madison (Downey 
1984). 

The large surface exposuresof CretaceousAge sandstones, 
siltstones and mudstones contain water as a function of 
porosities; the mudstones containing little water and the 
sandstones containing larger amounts. Water within these 
rocks is expected to contain dissolved salts. 

There are large glacialdeposits of tills and outwashthrough
out the EIS area overlain by recent accumulations of allu
vial gravels, talus and colluviam. The glacial tills are 
generally impervious to water. Glacial tills are probably 
acting as a dam and allowing the formation of Antelope 
Butte Swamp. 

An evaporite salt-bearing formation occurs at depth; (Pot-
latch Anhydrite, Mudge 1983),however the salt appears to 
have been removed in the geologic past and the evaporite 
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bed produces little dissolved salts (Marshall 1983). Past 
exploratory drilling along the Front has produced little 
fresh and/or salt water. Present production from the 
Knowlton structure produces very little groundwater.Wil
liams Exploration indicates that very little water has been 
separatedfrom the gas produced at Blackleaf Canyon from 
the Knowlton structure thus far. Wexpro, drillingjust north 
of the Teton River, indicates that the Potlatch Anhydrite 
was the only evaporitefacies they encounteredand that they 
would not expect saltwater production in conjunction with 
petroleum production on their Pamburn Creek prospect 
(Marshall 1983). 

RECREATION (Issues: Tourism and 
Recreation) 

Deer and elk hunting are the major recreation activities in 
the EIS area. Approximately 95% of the recreation use 
occurs during the big game season or from October 20 to 
December 1 of each year. 

There are fewer recreation opportunities on private land 
than on public lands, which is increasing the recreational 
use of these public lands. 

The Blackleaf Wildlife Management Area has also in-
creased the visitor use of the area and has contributed to a 
major increase in use during the fall hunting season. 

The Blackleaf Road accesses the National Forest for less 
than 1/8 mile. This road starts at the Forest boundary and 
ends at the BIackleaf TrailheadNo. 106,consisting of toilet 
and unloading facilities. No campgroundor picnic facilities 
exist, but this trail does provide access to the Bob Marshall 
Wilderness and the North Fork of the Teton River. 

Crosscounty skiing is becoming more importantin the area, 
but will not become a majoractivity due to the lack of access 
and inadequatesnow depthcausedby the severewinds. For 
this same reason, snowmobilingwill remain a minor activ
ity in the EIS area. 

Some portions of the EIS area provide near wilderness 
characteristics for those seeking that type of recreational 
experience. These areas are somewhat remote; nearly 
roadless; provide rugged topography;present good oppor
tunities for exploring; require a degree of self reliance; and 
are relatively free of human influence. 

A portion of the EIS area, the Teton Roadless Area lies 
adjacent to the Bob Marshall Wilderness Area and was 

studied for possible inclusion in the National wilderness 
Preservation System. However, none of this 17,603 acre 
area was recommendedby the Forest Service as suitable for 
wilderness management. 

VISUAL RESOURCES (Issue: Visual 
Quality) 

The EIS area is located between two major geographic 
regions. The eastern half of the area is located within the 
Rocky MountainForelandcharactertype, found at and near 
the eastern foot of the Rocky Mountains; extending from 
the Blackfeet Reservation southand eastward in southcentral 
Montana.This subregionincludesa variety of land features 
includingplateau surfaces, buttes and an expansive area of 
prairie and cultivated land. The western half of the EIS area 
is located within the Columbia Rockies character type. As 
the name implies, the area is mountainousterrain separated 
by valleys that vary from rocky gorges through narrow, 
crooked, stream-cut valleys to broad, straight structured 
valleys. The mountain range and valleys are generally 
aligned in a north-northwest to south-southeastdirection. 

There are two major processesinvolvedin managingvisual 
resources in this area. One is the scenic quality of the area. 
This is expressed in the following way: 

Class A = Distinctive (FS) Outstanding (BLM) 
Class B = Common (FS) Above Average (BLM) 
Class C = Minimal (FS) Common (BLM) 

The scenic quality of an area is influencedby the agencies’ 
management objectives for that region. These objectives 
are called Visual Quality Objectives by the Forest Service 
and Visual ResourceManagementObjectivesby the BLM. 
The objectives for each agency are: 

Class I (BLM) = Preservation/Retention(FS) 

Class I1 (BLM) = Unnoticed (FS) 

Class I11 (BLM) = Minor DisturbancePartial 


Retention (FS) 
Class IV (BLM) = Disturbance/Modification (FS) 

The majorityof the sceneryin the EIS areafalls within Class 
B (Common) and Class C (Minimal) Scenic Qualities 
Ratings as defined by the National Forest Visual Manage
ment System. Those portions of the EIS area that are Class 
B and are in the background view from the highway would 
have a Visual Quality Objective of Minor Disturbance 
(Partial Retention). This means that management activities 
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should remain visually subordinate to the characteristic 
landscapes and thatproduction facilities should be screened 
from view by vegetation or topography. The remaining 
portion of the EIS area would have a Visual Quality 
Objective of Modification. Under this objective, manage
ment activities may alter the original appearing landscape. 
Alterations should borrow from naturally established form, 
line, color and texture so visual characteristics are those of 
natural occurrences within the surrounding area. 

About 1/3 of the western portion of the planning unit is in 
a Class A (Distinctive) scenic quality area. Portions of the 
EIS area are located in the background view from Highway 
89 and the visual quality objective for variety Class A 
would be Preservation (retention). This means that man
agement activities should not be visually evident. 

The majority of the EIS area has an existing Visual Quality 
Objective Rating (FS system) of Minor Disturbance, re
flecting the undeveloped nature of the area (see Figure 
3.19). This means changes in the landscape are noticed by 
the average person, but do not attract attention. The natural 
appearance of the landscape still remains dominant. 

The Visual Absorption Capability (VAC) of the area ranges 
from low to high. An opportunity exists to alleviate visual 
impacts in areas that have medium to high visual absorption 
capabilities. 

NOISE: (Issues: Wildlife, Recreation) 

The existing sound environment is characterized by natural 
sounds (e.g., water flow in streams, wind, etc.) and modi
fied by intermittent sounds from vehicles passing on roads 
and human activities in recreational areas. 

Existing sound levels in the EIS area were measured during 
July and August 1983, in the Chicken Coulee and Antelope 
Butte areas. These data were used to estimate average day! 
night sound levels using the A-weighted decibel scale. 
Estimated day/night ambient sound levels ranged from a 
low of 25 dBA in Chicken Coulee to a high of 55.5 dBA near 
Antelope Butte in a high wind situation. The overall ambi
ent noise levels average 40 dBA. Comparing these ambient 
sound levels with other familiar sounds (see Figure 3.20) 
suggests a quiet environment throughout the EIS area. 
Figure 3.20also showshow oil and gasrelated development 
sounds would compare. 

TRANSPORTATION SYSTEM 
(Issue: Oil and Gas Operations) 

The primary access routes to the'EIS area include U.S. 
Highway 89, the Forest Service's Teton Road No. 144and 
several state and county maintained routes. 

The transportation system within the EIS area consists of 
developed roads (35.5 miles), primitive roads (37.8 miles) 
and single track trails (25.1miles) .Table 3.3 shows which 
agency or level of government has jurisdiction over various 
sections of these roads and trails. 

TABLE 3.3 

TABLE OF ACCESS SYSTEMS 
AND JURISDICTION1 

Type of Number 
System of Miles Jurisdiction 

Developed Roads 5.8 miles United States Forest Service 
29.7 miles State or County 

Total 35.5 miles 

Primitive Roads 3.3 miles State of Montana 
31.7 miles Private Ownership 
2.8 miles Bureau of Land Management 

Total 37.8 miles 

Trails 18.7 miles United States Forest Service 
3.2 miles Private Ownership 
3.2 miles Bureau of Land Management 

Total 25.1 miles 

'BLMIUSFS. 1989 

Special restrictions govern vehicle travel inside the EIS 
area. Vehicle traffic on the Lewis & Clark National Forest 
is managed under the Forest Travel Plan. This plan restricts 
off-road vehicle (ORV) travel to designated routes in the 
forest and prohibits off road travel by class of vehicle. 
Motorcycle and snowmobile use has not been restricted 
inside the forest boundary, unless site-specific conditions 
dictate restrictions. 

Bureau of Land Management lands are closed under the 
Blind Horse ONA management guidelines which prohibit 
motorized vehicle use (Rocky Mountain Front ONA Activ
ity Plan Environmental Assessment 1989). 

State of Montana lands are generally contained in the 
Blackleaf Wildlife Management area and off road vehicle 
use is restricted during seasonal periods for wildlife pur
poses. 
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Figure 3.19 Visual Quality Objective and Transportation System in the Blackleaf EIS Area. 
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Figure 3.20 Noise Level Comparison Chart. 
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EIS on Trailblazer Pipeline System FERWEIS-0018 Docket No. OP79-80 et al. 
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HEALTH AND SAFETY (Issues: 
Health and Safety of Area Residents) 

As required by BLM regulations, the Blackleaf Unit opera-

tor, plus operators outside the Unit, are required to have 

developed contingency plans to ensure the safety of all 

personnel and the general public in the event of equipment 

failures and/or disaster while drilling in formations which 

may contain hydrogen sulfide (H2S). W 

be encountered, its potential occurrence requires planning 

to assure safe operations if the gas should be present. The 

BLM reviews and approvesthe contingencyplans as a part 

of the APD. 


There is no known incidenceof sickness, disease, or health 

effects for the local area due to oil and gas activities. State 

permits would be requiredif it was determinedthat releases 

of hydrogen sulfide or carbon dioxide gases 

the State standards for airquality. State 

lations would also apply in protecting w 

contaminationby drilling and disposal of so 

rials. 


Other information pertinent to describing the health and 

safety environmentfor the Blackleaf EIS area is contained 

in Chapter 3 - Oil and Gas Resources. 


ECONOMIC AND SOCIAL 
CONDITIONS (Issues: Oil and Gas, 
Tourism and Recreation) 

Three zones (local, regional and Montana)were used in this 
description.The local area is definedas Teton Countyor the 
area where people’slifestyles are most likely to be affected. 
The regional zone includes Cascade, Glacier, Lewis and 
Clark, Pondera,and Teton Counties.This area is definedon 
the basis of the labor market of the area and includes 
communities within a 60 mile commuting distance to the 
Blackleaf EIS area. State of Montana is used for compari
son purposes. 

Population Characteristics 

The population of the regional area was 150,100 in 1986 
(18% of Montana’stotal population). This is an 8% increase 

from 1970 compared to an 18% increase for the State of 
Montana. Between 1970 and 1986, the regional area grew 
at a slower rate than the trend in Montana. Some counties 
and communitiesexperiencedsignificant changes in popu
lation from 1970 to 1988. Lewis and Clark County grew 
more rapidly than the state with an increase in populationof 
41% while the communities of Browning, Cut Bank and 
Fairfield had decreases in population between 1970 and 
1986.Althoughthe 1986censusestimatefor Browningwas 
1,280, about 3,000 to 4,000 people are considered to com
prise the surrounding community (see Tables 3.4 and 3.5). 

Between 1986 and 1988, the regional area experienced a 
decline in population similar to the trend for Montana’s 
total population. Only Lewis and Clark County had an 
increase in population (7.3 %), compared with an overall 
decline of 1.7% for the state. For the local area, Teton 
County’s population grew by 4% between 1970 and 1986, 
but between 1986 and 1988, the county’s population de-
creased by 4.6%, finally to a level below 1970 (see Tables 
3.4 and 3.5). 

Thelargest communitywithin 60miles of the BlackleafEIS 
area is Cut Bank, with a 1986 population of 3,750. Other 
towns within 60 miles include Browning (1986 population 
1,280), Conrad (2,880), Valier (670), Choteau (1,850), 
Dutton (410)and Fairfield (600).Another 19unincorporated 
communitiesare within 60 miles of the Blackleaf EIS area. 
Two of the unincorporated communities, Dupuyer and 
Bynum, are within 20 miles of the Blackleaf EIS area. 
Tables 3.4 and 3.5 show a comparison of 1986population 
characteristics with 1970 and 1980 for counties and se
lected communities in the regional area. 

Within the area, Teton County is lacking some basic ser
vices; the number of physiciansper person is lower, educa
tion levels are slightly lower, the proportion of housing 
lackingsomeor allplumbingis higher, mean familyincome 
is lower and the proportion of families below the national 
poverty level is high. Positive factors include the county’s 
remoteness and sparse population which result in freedom 
from many urban problems, such as high crime rates and 
overcrowding: 

These indicators are simply an inference and are not meant 
to be a direct measurement of social well-being or all 
encompassing.It should be pointed out that even if particu
lar statistics show poor social well-being,the residents may 
not perceive their situation as such. Location and lifestyle 
may be more important to local residents than some other 
economic or social indicators of well-being. 
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TABLE3.4 
POPULATION CHARACTERISTICS FOR THE REGIONAL AREA AND MONTANA, 

1970 ,1980 ,1986  AND 19881 

'-70 Change 
Community 1970 1980 1970-1980 1986 

'-70 Change
1980-1986 1988 

'-70 Change
1986-1988 

Cascade County 81,804 80,696 -1.4 79,400 -1.6 78,200 -1.5 

Glacier County 10,783 10,628 -1.4 11,200 5.4 11,100 -.8 

Lewis and Clark County 33,281 43,039 29.3 46,400 7.8 47,000 1.3 

Pondera County 6,116 6,731 1.8 6,700 - .5 6,700 No Change 

Teton County 6,116 6,491 6.1 6,400 -1.4 6,100 -4.6 

Regional Area 138,595 147,585 6.5 150,100 1.7 149,100 -.5 

Montana 694.409 786,690 13.3 819.000 4.1 805,000 -1.7 

'1970 Census of Population, Characteristics of the Population, part 28, Montana. 
U.S. Bureau of Census, 1987. 
Bureau of Business and Economic Research, University of Montana 

TABLE3.5 

POPULATION FOR SELECTED COMMUNITIES WITHIN THE REGIONAL AREA 
1970,1980 AND 1986' 

%Change %Change 
Community 1970 1980 1970-1980 1986 1980-86 

Browning 1,700 1,226 -27.9 1,280 4.6 
Cut Bank 4,004 3,688 - 7.9 3,750 1.6 
Conrad 2,770 3,074 11.0 2,880 -6.2 
Valier 65 1 640 -1.7 670 5.2 
Choteau 1,586 1,798 13.4 1,850 2.8 
Dutton 415 359 13.5 410 15.0 
Fairfield 638 650 1.9 600 -7.4 

1980 Census of Population and Housing, Advance Reports Final Population and Housing Unit Counts PHC80-V-28, 
Montana. U.S. Bureau of the Census, 1987. 
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Projected population levels through the year 2005 are 
displayed in Tables 3.6 and 3.7 for counties and selected 
communities in the regional area. 

TABLE3.6 

PROJECTED POPULATION AND EMPLOYMENT 
LEVELS THROUGH THE YEAR 2005 FOR 

COUNTIES IN THE REGIONAL AREA' 

Population Employment 

Year Total Change % Total Change % 

CASCADE COUNTY 
1990 89580 34972 
1995 93778 4197 4 36261 1288 3 
2000 97254 3475 3 37606 1344 3 
2005 100825 3571 3 38988 1382 3 

GLACIER COUNTY 
1990 11948 4591 
1995 12388 440 3 4760 169 3 
2000 12848 459 3 4936 176 3 
2005 13319 471 3 5118 181 3 

LEWIS & CLARK COUNTY 
1990 50166 24696 
1995 54272 4106 8 26734 2038 8 
2000 58275 4002 7 28720 1985 7 
2005 62181 3906 6 30658 1938 6 

PONDERA COUNTY 
1990 7369 307 1 3 
1995 7710 341 4 3184 113 3 
2000 8067 357 4 3302 118 3 
2005 8394 326 4 3424 121 3 

TETON COUNTY 
1990 6973 278 1 
1995 7228 254 3 2883 102 3 
2000 7492 263 3 2990 106 3 
2005 7766 273 3 3100 109 3 

'Population and employment were estimated using coeffi
cients from the Montana BLM EconornicDemographic 
Model. 

TABLE3.7 

CURRENT AND PROJECTED POPULATION AND 

EMPLOYMENT LEVELS THROUGH THE YEAR 

2005 FOR SELECTED COMMUNITIES IN THE 


REGIONAL AREA' 


Pooulation EmDlovment 

~ ~ ~~ ~~~ 

Year Total Change % Total Change % 

CUT BANK 
1990 4138 1813 
1995 4288 149 3 1880 66 3 
2000 4447 159 3 1950 69 3 
2005 4611 163 3 2022 71 3 

BROWNING 
1990 1380 587 
1995 1432 52 3 609 21 3 
2000 1485 52 3 632 22 3 
2005 1540 54 3 655 23 3 

CONRAD 
1990 3365 1411 
1995 3521 155 4 1463 52 3 
2000 3684 163 4 1518 54 3 
2005 3838 154 4 1574 55 3 

VALIER 
1990 700 328 
1995 733 32 4 340 12 3 
2000 767 33 4 352 12 3 
2005 796 29 3 365 12 3 

CHOTEAU 
1990 1931 725 
1995 2002 70 3 752 26 3 
2000 2075 73 3 780 27 3 
2005 2151 75 3 809 28 3 

DUTTON 
1990 385 156 
1995 399 14 3 161 5 3 
2000 414 14 3 167 6 3 
2005 429 15 3 173 6 3 

FAIFWIELD 
1990 698 254 
1995 723 25 3 263 9 3 
2000 750 26 3 273 9 3 
2005 777 27 3 283 10 3 

'Population and employment were estimated using coeffi
cients from the .Montana BLM EconomicDemographic 
Model. 
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Regional Economy 

Like Montana, theregional area derives its economic strength 
from natural resources. These resources include the land 
which is used for crop and livestock production,oil and gas 
production,and water and wildlife that offer outdoor recre
ation opportunities. Most of the area's employment, per
sonal income and business activity is derived from the 
utilization of natural resources. 

A description of the oil and gas extraction and tourism 
industries is given below. Whenever possible, production 
data is given for each industry to indicate historic output 
levels and the relative contribution of each industry to the 
economic base of the region. 

The oil and gas industry has been present in Montana since 
the early 1900sand is an importantbasic industry providing 
4,200 jobs (1% of the total employment) and $122 million 
in earnings (2% of the total earnings) for Montana workers 
in 1984. 

Employment in the oil and gas industry is down substan
tially from its peak of 6,825 workers in 1981. In 1987,9% 
of Montana's total gas production and 7% of the total oil 
production was from the regional area. Natural gas produc
tion in Teton County increased significantly from 1982 to 
1984. Production increased 178% from 1982 to 1983 and 
another 97% in 1984. However, production declined 23% 
in 1985,25% in 1986,and another75% in 1987.Tables 3.8 
and 3.9 show oil and gas production by county for the 
regional area during the years 1978 through 1987. 

TABLE 3.8 

GAS PRODUCTION FOR THE REGIONAL ZONE OF INFLUENCE 
1978-1985 (MCF)' 

Lewis and 
Year Cascade Glacier Clark Pondera Teton Regional Area Montana 

1987 0 3,146,248 0 610,883 290,441 4,047,572 44,537,103 
1986 0 3,797,212 0 631,242 1,149,336 5,577,790 43,657,231 
1985 0 3,886,084 0 725,002 1,525,644 6,136,730 45,871,819 
1984 0 3,062,034 0 832,440 1,970,821 5,865,295 48,499,939 
1983 0 3,574,831 0 1,142,945 1,002,135 5,719,911 46,422,761 
1982 0 3,101,586 0 1,056,651 360,779 4,519,016 48,337,829 
1981 0 2,070,592 0 1,676,078 452,373 4,199,043 48,654,456 
1980 0 2,491,281 0 2,187,099 473,273 5,151,653 53,520,370 
1979 0 2,069,082 0 1,386,927 111,644 3,567,653 54,969,129 
1978 0 3,574,291 0 447,891 96,730 4,118,912 46,758,635 

lReports of the State Department of Revenue July 1,1978to June 30,1988, and unpublished data. 

TABLE3.9 
OIL PRODUCTION FOR THE REGIONAL ZQNE OF INFLUENCE 

1978-1987 (Bbl)' -

Lewis and 
Year Cascade Glacier Clark Pondera Teton Regional Area Montana 

1987 0 1,310,376 0 332,604 129,361 1,772,341 24,225,665 
1986 0 1,339,391 0 361,336 142,730 1,843,457 26,326,916 
1985 0 1,389,902 0 379,992 138,013 1,907,907 30,284,836 
1984 0 1,395,188 0 403,083 158,637 1,956,908 30,668,305 
1983 0 1,392,774 0 433,888 142,861 1,969,523 29,320,419 
1982 0 1,463,621 0 460,894 136,850 2,061,365 30,937,514 
1981 0 1,585,969 0 363,732 125,014 2,074,715 30,517,947 
1980 0 1,513,865 0 306,137 467,399 2,287,401 29,927,468 
1979 0 1,524,016 0 288,301 129,293 1,941,610 30,285,631 
1978 0 1,612,372 0 377,743 391,763 2,381,878 30,934,923 

'Reports of the State Department of Revenue July 1,1978to June 30,1988. 
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It is estimated that the oil and gas extraction sector provides 
most of the 656 mining jobs and $10 million in earnings in 
the regional area or 1% of the total employment and 
earnings for 1986 (see Tables 3.10 and 3.11). 

Evaluating the tourism industry is difficult because data are 
often unavailable and this industry's employment and in-
come earnings cut across many other industry sectors. The 
major factor when evaluating this industry is the expendi
tures of the nonresident travelers and tourists. 

Nonresident travel in Montana was estimated at 2.2 million 
visitors in 1983 with expenditures at $423 million (Mon
tana Department of Commerce, 1985).This spending sup-
ported about 10,500 jobs and created $106 million in 
earnings for Montana workers. This is about 3 and 2 % of 
the state employment and income earnings respectively. 
The majority of travel and tourism expenditures occurs in 
relatively few Montana counties (see Table 3.12). 

TABLE 3.10 

MINING EMPLOYMENT IN THE REGIONAL AREA 
1982-1986l 

Year Cascade Glacier Lewis & Clark Pondera Teton Regional Area 

1986 102 353 103 61 37 656 
1985 98 432 87 56 32 705 
1984 89 . 452 127 54 (D) 722 
1983 96 422 126 45 74 763 
1982 82 498 102 44 186 912 

(D) Not shown to avoid disclosure of confidential information. Not included in total. 

'Bureau of Economic Analysis, U.S. Dept. of Commerce, Regional Economic Information System, 1988. 

TABLE 3.11 


MINING EARNINGS IN THE REGIONAL AREA 

1982-1986 


(Thousands of 1986 Dollars)' 


Year Cascade Glacier Lewis & Clark Pondera Teton Regional Area 

1986 1,995 5,136 1,315 944 626 10,016 
1985 2,658 8,620 1,803 837 673 14,591 
1984 2,261 9,564 2,243 782 (D) 14,850 
1983 2,405 8,900 2,617 658 2,158 16,738 
1982 2,806 11,377 2,296 717 4,231 2 1,427 

(D) Not shown to avoid disclosure of confidential information. Not included in total. 

'Bureau of Economic Analysis, U.S. Dept. of Commerce, Regional Economic Information System, 1988. 

88 




Chapter Three 

TABLE 3.12 


CONCENTRATION OF TRAVEL-RELATED 

EMPLOYMENT AND EARNINGS 

IN MONTANA COUNTIES, 1983l 


Employment 
Number of 

County Workers Earnings ($1,000) 

Yellowstone 1,575 15,900 
Gallatin 1,155 11,660 
Flathead 1,155 11,660 
Cascade 945 9,540 
Silver Bow 735 7,420 
Missoula 735 7,420 
Glacier 735 7,420 
Lewis & Clark 525 5,300 
Park 315 3,180 
Dawson 315 3,180 

'Montana Department of Commerce, 1985. 

Three of the top 10counties are located in the regional zone 
of influence and Cascade, Glacier, and Lewis & Clark 
Counties account for 21% of the employment from travel 
and tourism in Montana. 

Recreation use in the Blackleaf EIS area is estimated at 450 
recreation visitor days annually. Recreationists using these 
public lands spend an estimated $20,000 each year. These 
expenditures represent direct payments to sporting goods 
stores, motels, service stations, and other services. As 
recreation expenditures circulate through the economy, an 
estimated $37,000 will occur in business activity with 
$11,000 in earnings, and the equivalent of one job in the 
retail trade and service sector. 

Employment 

Figures for 1982 and 1986 show services, government and 
retail trade to be the main sources of employment in the 
regional area. Those three sectors of the economy account 
for 68% of the 1986 total employment. During 1986, 17% 
of the work force was employed in the retail trade sector, 
27% in services and 24% in government. Total employment 
increased 5% from 1982 to 1986.During this same period 
employment in Montana increased by 1%. While total 
employment increased some sectors of the economy expe
rienced significant changes. Mining employment decreased 
28% and wholesale trade decreased 17% (see Table 3.13). 

TABLE 3.13 


EMPLOYMENT BY TYPE AND BROAD INDUSTRIAL SOURCE FOR THE REGIONAL AREA 


Industrv 

Farm 

Agr. Ser., For., Fish 

Mining 

Construction 

Manufacturing 

Trans. & Pub. Utilities 

Wholesale Trade 

Retail Trade 

Fin., Ins. & Real Est. 

Services 

Government 


Total 

1982-1986l 

% of % of % Change 
1982 Total 1986 Total 1982-86 

3,839 5 3,793 5 -1 
443 1 575 1 30 
912 1 656 1 -28 

3,434 4 3,750 5 9 
2,858 4 2,622 3 -8 
4,523 6 4,215 5 -7 
4,249 5 3,542 4 -17 

13,576 17 14,239 17 5 
6,078 8 6,610 8 9 

19,309 25 22,287 27 15 
18,645 24 19.253 24 3 

77,866 8I ;542 5 

'Bureau of Economic Analysis, U. S. Dept. of Commerce, Regional Economic Information System, 1988. 
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Employment in Teton County was relatively stable from 
1982 to 1986, increasing by only 2%. Although employ- .  

ment remainedrelativelystablethere were significant shifts 
in between sectors Of the economy. 
ment in mining decreased 80% and wholesale trade de-
creased 14% while employment in agricultural services, 
f iance and other services increased (see Table 3.14). 

Projected levels through the year 2005 are 
displayed in Tables 3.6 and 3.7 for counties and selected 
communities in the regional area. 

Earnings 

Table 3.15shows the regional area,s by for 
1982 and 1986. In 1986, government contributed 28% ofthe regional area,s total while contributed 

another 24%. Government is the major of earnings 
with services and retail trade contributing the next largest-
portions. Total earnings were 1% higher in 1986 than in 
1982. During this Same period, total earnings in Montana 
decreased by 9%. 

TABLE 3.14 
EMPLOYMENT BY TYPE AND BROAD INDUSTRIAL SOURCE FOR TETON COUNTY, 1982-1986l 

% of % of % Change 
Industrv 1982 Total 1986 Total 1982-86 

Farm 869 28 863 29 -1 
Agr. Ser., For., Fish 55 2 76 3 38 
Mining 186 6 37 1 -80 
Construction 142 5 133 4 -6 
Manufacturing 60 2 59 2 -2 
Trans. & Pub. Utilities 192 6 177 6 -8 
Wholesale Trade 150 5 129 4 -14 
Retail Trade 344 1 342 1 -1 
Fin., Ins. & Real Est. 168 5 195 6 16 
Services 45 1 5 549 8 22 
Government 459 5 4643 5 1 

Total 3,076 3,024 -2 

'Bureau of Economic Analysis, U. S. Dept. of Commerce, Regional Economic Information System, 1988. 

TABLE 3.15 

EARNINGS BY BROAD INDUSTRIAL SOURCE FOR 1982-1986 


THE REGIONAL AREA (Thousands of 1986 Dollars)' 


% of % of % Change 
Industrv 1982 Total 1986 Total 1982-86 

Farm 38,350 3 54,708 4 43 
Agr. Ser., For., Fish 4,585 0 5,128 0 12 
Mining 21,427 2 10,016 1 -53 
Construction 80,841 6 81,956 6 1 
Manufacturing 67,164 5 58,032 4 -14 
Trans. & Pub. Utilities 30,837 10 09,901 8 -16 
Wholesale Trade 00,200 8 80,416 6 -20 
Retail Trade 55,201 12 55,034 12 0 
Fin., Ins. & Real Est. 78,568 6 85,319 6 9 
Services 280,059 21 315,307 24 13 
Government 367,258 28 379,699 28 3 

Total 1,324,490 1,335,516 1 

'Bureau of Economic Analysis, U. S. Dept. of Commerce, Regional Economic Information System, 1988. 
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Chapter Three 

Table 3.16 shows Teton County's earnings by source for 
1982 and 1986. In Teton County farming and government 
were the major source of earnings in 1986,with transporta
tion/public utilities and services contributing the next larg
est portions. Total earnings were 9% higher in 1986than in 
1982. 

Public Finance 

Table 3.17 showsthe 1988total taxable valuationand taxes 
levied by county for the regional area. Cascade County, 
with GreatFalls servingas a major trade and service center, 
has the highest taxable valuation and one of the highest 
average mill levies. Teton County has the lowest taxable 

valuation and also maintains a low average mill levy due to 
the small population and rural setting. 

Net proceeds from oil and gas production accountedfor 9% 
of the total taxablevaluationfor the five countiesand varied 
from zero for Cascade and Lewis & Clark Counties to 45% 
for Glacier County (see Table 3.18). Property tax assess
ment on agricultural land and equipment accounted for 
13% of the total taxable valuation and varied from 4% for 
Lewis and Clark County to 47% for Teton County (see 
Table 3.18). 

Montana imposes four taxes on natural gas production; the 
resource indemnity trust tax, gas producers privilege and 
license tax, natural gas severance tax and net proceeds tax. 

TABLE 3.16 

EARNINGS BY BROAD INDUSTRIAL SOURCE FOR TETON COUNTY 


Industrv 

FalTIl 

Agr. Ser., For., Fish 

Mining 

Construction 

Manufacturing 

Trans. & Pub. Utilities 

Wholesale Trade 

Retail Trade 

Fin., Ins. & Real Est. 

Services 

Government 


Total 

1982-1986 (Thousands of 1986 Dollars)' 

% of % of % Change 
1982 Total 1986 Total 1982-86 

8,065 20 15,063 35 87 
467 1 635 1 36 

4,231 11 626 1 -85 
2,382 6 2,374 5 0 

742 2 640 1 -14 
5,229 13 4,936 11 -6 
3,038 8 2,754 6 -9 
3,136 8 2,687 6 -14 
1,691 4 1,671 4 -1 
4,141 10 4,846 11 17 
6,535 16 7,099 16 9 

39,657 43,331 9 

'Bureau of Economic Analysis, U. S. Dept. of Commerce, Regional Economic Information System, 1988. 

TABLE 3.17 

TOTAL TAXABLE VALUATION AND TAXES LEVIED FOR 1988 BY COUNTY' 


Total Taxable Taxes Levied 
County Valuation State County Schools Other Total Mills" 

Cascade 90,299,276 541,983 7,158,033 21,7 18,786 7,574,180 36,992,982 409.67 
Glacier 33,222,585 199,429 2,067,988 5,188,315 65 1,794 8,107,526 244.04 
Lewis and Clark 66,449,765 398,545 5,073,061 10,856,839 8,238,714 24,567,159 369.71 
Pondera 17,984,009 107,907 1,555,949 2,779,767 777,678 5,221,301 290.33 
Teton 16,032,023 95,714 1,236,719 2,595,464 1,469,738 5,397,635 336.68 

*Average mill levy based on total taxes levied and total taxable valuation. 

'Report of the State Department of Revenue for the Period July 1, 1986 to June 30, 1988. 
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TABLE 3.18 

TOTAL, OIL, GAS, AND AGRICULTURAL TAXABLE VALUATION 
FOR COUNTIES IN THE REGIONAL AREA, 1988l 

% of % of 
County Total Oil & Gas Total Agricultural Total 

Cascade 90,299,276 0 - 6,605,688 7 
Glacier 33,222,585 15,048,034 45 4,442,052 13 
Lewis & Clark 66,449,765 0 - 2,340,983 4 
Pondera 17,984,009 3,231,977 18 7,127,068 40 
Teton 16.032.023 1.126.044 7 7.549.524 47 

'Report of the State Department of Revenue for the Period July 1, 1986 to June 30, 1988. 

The resource indemnity trust tax is an annual tax for all 
firms engaged in extracting minerals. The tax collections 
are deposited in a trust fund to protect the state against loss 
or damage to the environment. The interest from the trust is 
used to develop Montana's water resources and to fund 
other projects to improve the environment. 

The oil and gas producers privilege and license tax is a 
quarterly tax on all oil or natural gas produced, stored or 
marketed within the state. The tax collections fund the 
operations of the Board of Oil and Gas Conservation. 

Natural gas produced from within Montana is subject to a 
severance tax of 2.65% of the total gross value. Gross value 
of natural gas is determined by taking the total cubic feet 
produced each month of the year at the average value at the 
wellhead. However, government royalties are exempt from 
the tax. Natural gas severance taxes are allocated to local 
governments and the state general fund. All natural gas 
produced from a well 5,000 feet deep or deeper, which is 
drilled between December 31, 1976 and December 31, 
1992,is exempt from all severance tax for 3 years, provid
ing the gas is placed in a distribution system serving chiefly 
Montana consumers. 

The largest tax on natural gas is the net proceeds tax 
imposed for local governments. The tax is calculated on the 
gross value of natural gas, minus all allowable deductions, 
multiplied by the local mill levy. Half the net proceeds from 
a gas well are exempt from the net proceeds tax for 3 years, 
if produced from a well 5,000 feet deep or deeper and 
drilling was commenced after December 31, 1976 and 
before December 3 1,1992,providing the gas is placed in a 
distribution system serving chiefly Montana consumers. 

Table 3.19 shows the taxes generated from natural gas 
production within Montana in recent years: 

TABLE 3.19 

NATURAL GAS PRODUCTION TAXES 

Calendar 
Fiscal Year Year 

Fiscal or Resource 
Calendar Indemnity Severance Net 

Year Trust Tax Tax Proceeds 

1987 538,251 2,492,465 
1986 583,961 2,890,666 14,253,000 
1985 627,504 2,945,778 14,772,000 
1984 589,348 2,797,996 14,775,765 
1983 537,871 2,649,726 14,202,097 
1982 49 1,092 2,659,811 11,976,791 
1981 446,778 2,116,291 10,830,283 
1980 371,386 1,264,025 9,554,124 
1979 319,377 1,151,103 7,793,175 
1978 189,214 923,600 4,856,033 

'Reports of the State Department of Revenue July 1,1978 
to June 30,1988 and unpublished data. 

Social Conditions 

Social conditions, while difficult to measure directly, can 
be inferred from a variety of secondary indicators. It has 
been found that changes in such economic indicators as rate 
of population growth, per capita income, and general level 
of unemployment, as well as such social indicators as rates 
of crime, divorce, and infant mortality can be used to 
describe generally changes in area social conditions. 
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Chapter Three 

Table 3.20 presents indicators of social well-being for . the area rates higher in the positive factors and lower in the 
counties in the regional area. These indicators present a negative factors. The area education levels are higher, 
mixed picture, suggesting that portions of the area have unemploymentrate is lower, mean family income is higher 
both the positive and negative factors associated with and the proportion of families below the national poverty 
remote rural areas. When comparing the area to Montana; level is lower. 

TABLE 3.20 

INDICATORS OF SOCIAL WELL-BEING' 

Lewis and 
Year Cascade Glacier Clark Pondera Teton 

Regional 
Area Montana 

Physicians Per 100,000 Population 1984 193.1 53.0 220.5 70.4 46.8 178.9 153.6 
1980 163.6 65.9 174.3 74.3 77.0 151.8 133.5 

Crime Rate Per 1,000 Population 1983 68.7 N/A 60.7 9.9 9.4 60.5 42.8 
1979 72.2 19.1 64.9 10.1 9.7 63.4 45.3 

Per Capita Income 1980 6,959 5,362 7,264 6,661 6,070 6,880 6,596 
1970 2,864 2,119 3,261 2,463 2,819 2,880 2,712 

Families With Income Below the 1979 8.1 16.7 6.2 10.8 11.4 8.4 9.2 
Poverty Level % 1969 8.3 23.4 6.5 14.2 10.9 9.4 10.4 

High School Graduates, Percent of 
Population Over 24 

Total 1980 75.2 67.9 82.3 68.7 67.4 76.1 74.4 
Total 1970 65.3 50.1 69.6 55.4 53.0 64.1 59.2 
Native American 1980 46.1 59.4 54.3 N/A 31.8 54.2 56.0 

Unemployment Rate, Percent of 
Civilian Labor Force 

Total 1980 7.8 8.6 5.1 6.2 4.7 6.8 8.3 
Total 1970 6.5 12.6 4.9 3.2 4.2 6.2 6.3 
Native American 1980 21.4 14.2 6.8 N/A 15.2 15.7 20.1 

Mean Family Income 
Total 1979 21,373 18,430 22,301 21,890 18,971 21,347 20,679 
Total 1969 10,137 8,353 11,378 8,800 9,985 10,227 7,846 
Native American 1979 12,538 14,118 14,081 N/A N/A 13,596 . 14,101 

Year-Round Housing Units With No 
Bath or Only Half Bath, '36 1980 3.3 5.6 2.5 4.9 6.8 3.4 4.0 

Year-Round Housing Units With No 
Complete Kitchen Facilities, % 1980 1.7 4.6 1.7 6.0 6.0 2.3 3.0 

N/A = Data Not Available 

'County Profiles, Census of Economic and Information Center, Helena, Montana. 
1980 Census of Population and Housing, Advance Estimates of Social, Economic, and Housing Characteristics, Montana 
1970 Census of Population, Characteristics of the Population, Montana 

These indicators have changed from 1970 to 1980 and show that overall the area's standard of living has improved. The number of 
physicians per person increased slightly from 1970to 1980, the percentage of families with income below the poverty level hasdecreased 
and education levels are higher. At the same time per capita income increased 23% and mean family income increased 9% (adjusted for 
inflation).This compares with a 20% increasein per capita income and a 28% increase in mean familyincomefor Montanaduringthe same 
time period. 
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INTRODUCTION 

This chapter identifies the physical, biological, social and 
economic impacts of implementing the alternatives de-
scribed in Chapter 2 and is organized by resource compo
nent for the reader's convenience. 

AIR QUALITY 

Air pollution is controlled through ambient air quality and 
emission standards and permit requirements established 
under the Federal Clean Air Act and the Montana Clean Air 
Act (Department of Health and Environmental Sciences 
1980). Montana has adopted federal ambient air standards 
and has also established stricter state standards for some 
pollutants. 

Depending on the intensity of oil and gas development, 
general air quality impacts could result from: 

1. Exhaust from drilling rig engines. 

An air quality permit from the Montana Air Quality 
Bureau is required for drillingrigs if the total emissions 
exceed 100 tons/year of any pollutant (Air Quality 
Regulation (AQR) 16.8.1102(k)). Based on an analy
sisperformed by DHES and DNRC, total rig emissions 
for 900horse power and 1,100horsepower rigs are .39 
and .48 tons per day respectively (assumingoperations 
occur 100% of the time during a 105 day drilling 
window). 

2. Exhaust from vehicular travel to and from the sites. 

3. Fugitive dust from traffic on access roads. 

4. 	 Gases encountered during drilling operations which 
could be released through the mud system. 

5 .  	 Emissions from producing wellsite processing facili
ties (heater/treaters,tanks, flares, etc.). 

6. 	 Emissions from the central gas processing plant to be 
located in Sec. 8, T. 26 N., R. 8 W. 

7. Emissions from possible pipeline ruptures. 

These air quality impacts were considered in all of the 
following alternative discussions. 

Alternative 1 

The central gas processing facility would create no air 
quality impacts as it is proposed as a non-polluting closed 
system (see Appendix D). A State of Montana air quality 
permit would be required prior to construction of the 
facility. Because the gas plant will be located off federal 
minerals, the BLM will have no approval or denial author
ity. A PSD (Preventionof SignificantDeterioration)permit 
from EPA may be required depending upon whether or not 
emissions occur and the quantities of these emissions. 

Because no new wells would be drilled, the cumulative ' 
impacts would be limited to those resuIting from leaks, 
vehiculartraffic and wellsite/processing facilityemissions. 
These impacts are consideredminor as the majority of dust 
emissions settle rapidly back to the ground, and leaks and 
wellsite emissions are insignificant when compared to 
drilling emissions. 

Alternative 2 I 

Drilling operations would result in minor, short-term im
pacts to air quality as one to three drillingrigs operate in the 1 

area. The impacts to air quality would increase due to a 
minor increaseof various fugitive gases escaping at on-site 
wellheads. These impacts would not approach federal or 
state standards. 

Assuming all the wells are drilled, and each well requires 
105days drillingtime utilizingan 1100horsepowerdrilling 
rig, the total emissions resulting from drilling would be 
approximately 750 tons over the life of the field. This is 
roughly equivalent to the total emissions generated by 75 
cars driving 10,000milesper year for a 10year periodbased 
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on 20 miles per gallon (calculationsbased on information 
taken from State of Montana, Board of Oil and Gas Conser
vation, Final Programmatic Environmental Impact State
ment on Oil and Gas Drilling and Production in Montana, 
1989). 

Alternative 3 

The cumulative impacts of drilling operations would be 
similar to those described in Alternative 2, but proportion
ately less because of fewer wellsites. 

The gas processing facility discussed in Alternative 1 and 
in AppendixD would also apply to this alternative.Because 
this system is designedto inject all waste gas,the emissions 
to the airshed should decrease from their present level, as 
the Gypsy Highview Plant flares waste gas. 

Alternative 4 

Again, the impacts of drilling operations would be similar 
to those described in Alternative 2, only slightly less. The 
cumulative emissions from drilling would be approxi
mately 650 tons over the life of the field. 

The gas processing facility discussed in Alternative 1 and 
in Appendix D would also apply to this alternative. The 
impacts to the airshed are anticipated to be less than the 
current impacts as discussed above under Alternative 3. 

PALEONTOLOGY 

Alternative 1 

There will be no impact under this alternative. 

Alternative 2 

The impacts to paleontological resources would be minor. 
However, the potential for impacts would increasebecause 
of the additional roads, pipelines and wellsites. 

Table 4.1 lists fossils and fossil evidence that could be 
disturbed and/or impacted by this alternative.The only type 
of fossil in the significantcategory (as defined in Chapter 
3) are dinosaur remains which could be impacted by drill 
site E-4. The context and association of recent, nearby 

discoveries were very important in establishing certain 
social characteristics and behaviors of dinosaurs (Homer 
1984). 

Alternative 3 

The impacts of this alternativewould be proportionallythe 
sameas those in Alternative2. Again the E-4wellsite would 
have the potential to impact dinosaur fossils, which would 
be described as a significant impact (see Table 4.1). 

Alternative 4 

The impacts of this alternative would be the same as those 
described in Alternative 2 (see Table 4.1). 

CULTURAL RESOURCES 

Alternative 1 

The potential for impacts to cultural resources would be 
low, even though the linear character of the pipeline con
struction would increase the likelihood of encountering . 
resources. Constructinga gas plant and a short re-injection 
pipeline to the 1-16 well, would disturb approximately 15 
acres. Powerlines would be buried adjacent to access roads 
and would result in no additional disturbance. 

Alternative 2 

As in Alternative 1,applying Standard Management Prac
tices would keep the probability of impacts to cultural 
resources low. Nine step-out wells, one injection well, and 
six exploration wells would be drilled; impacting 80 acres. 
There would be 15.55 miles of new roads, 12.85 miles of 

d roads, and 7.15 miles of new pipeline con
structed that would not be adjacent to the access roads. 
Using the criteriaof a50 footright-of-way forapipeline and 
20 feet for a road, this 35.5 miles of disturbance would 
impact 162acres. Powerlines would be built adjacentto the 
access roads and would result in no additionaldisturbance. 
If this alternative were implemented, approximately 242 
acres would be disturbed. Because the previous cultural 
resource inventory was not highly systematic,no estimates 
of sitedensityhave been made. In general,the need to apply 
avoidance measures would increase as more acreage is 
disturbed; increasing the probability of locating cultural 
resources. 
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TABLE 4.1 Chapter Four 

PALEONTOLOGICAL EFFECTS' 
ALTERNATIVES 1-4 

Coquina Belemnites 

(Broken (remains of Organic trails 


shells, corals Corals squid-like Ammonites and burrows, 
Gastropods Pelecypods and organic Brachiopods animal, (chambered Dinosaur wood and leaf 

Drill Site (snails) (clam like) debris) (clam like) cigar shaped) nautilus) bones fragments 

Alternative 1 
1-13 (no fossils expected) 

1-19 X 
Alternative 2 

1-19 X 

s-1,5-2, s-4, 

s-5,s-6,s-7 X X X X 


E-2 X 

E-3 X 

E 4  X 

B-1, S-3,S-8,
1-13 (no fossils expected) 

Alternative 3 
E-1, S-1,S-2 X X X 

E-4 x 
1-19 

Alternative 4 
1-19 

E-1,E-5,E-6,
s-1,s-2,s-4, 
s-5 X X X 

E-2 X 

E-3 X 

E 4  X 

1-13,B-1,S-3, 
S-8 (no fossils expected) 

1RT.MR, TTSFS 1989 

The potential for cultural resources within these 242 acres 
is unknown because there have been few cultural resource 

inventories in the area. Because the 242 acres are scattered
throughoutthe entire EIS area, the probability of encounter
ing resources increases. 

A loss Of may from the increased 
number of people in the EIS area. This increase would be 
from two sources. The first be from 
brought to the area by gas The second 
source, road improvement greater public 
access to the area. This increased access could result in 
increased looting/collection of archaeological sites and 
damage to Others from unauthorized off-road 
traffic. Impactsfrom enhancedpublic accessare difficult to 
control, but would be minor. 

X X 

X 

X 

X 

X X 

X 

Alternative 3 

As in ap Management Prac
tice acts to cultural 

Under this alternative, one injection well, one cenkal pro
duction facility two step wells two exploration 
wells would be drilled; impacting35acres. There would be 
2.1 miles of new road construction, 1.75 miles of road 
reconstruction and 4.1miles of new pipeline construction 
that would not be adjacent to the acceSSroads. This 7,2 
miles of disturbance would impact 40 acres. Powerlines 
would be built adjacent to access roads would result in 
no additional disturbance. If this were imple
mented, approximately 75 acres would be disturbed. 
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The potential for cultural resources within these 75 acres is 
unknown because there have been few cultural resource 
inventories in the area. The fact that these 75 acres are 
scattered throughout the entire EIS area increases the prob
ability of encountering resources. 

Losses of cultural resources, due to increased numbers of 
people in the EIS area, would occur as in Alternative 2, 
however, impacts would be minor. 

Alternative 4 

As in the other alternatives, applying Standard Manage
ment Practices would keep the probability of impacts to 
cultural resources low. 

Under this alternative, one injection well one central pro
duction facility, seven step-out wells and six exploration 
wells would be drilled;impacting 80 acres. There would be 
12.5 miles of new road, 11.4 miles of road reconstruction 
and 6.2 miles of new pipeline constructed that would not be 
adjacent to the access roads. This 30.1miles of disturbance 
would impact 139 acres. Powerlines would be built adja
cent to the access roads and would result in no additional 
disturbance.If this alternativewere implemented, approxi
mately 219 acres would be disturbed. 

The potential for cultural resources within these 219 acres 
is unknown because there have been few cultural resource 
inventories in the area. The fact that these 219 acres are 
scattered throughout the entire EIS area increases the prob
ability of encountering resources. 

Again, cultural resources could be lost or damaged as 
discussed in Alternative 2, but the impacts would be minor. 

Since oil and gas development requires varying amounts of 
surface disturbance, some degree of soil erosion and com
paction is generally unavoidable. Vegetation removal, 
slope steepness, soil erodibility, wind and rainfall are the 
primary factorscontributingto soil erosion. Eliminationor 
a reduced influence of any factor will reduce erosion. 
Normally, the magnitude and significanceof impacts from 
soil erosion can be minimized by appropriateconstruction 
standards. BLM’s construction standards, maintenance 
requirements and road and pad reclamation standards for 
the Blackleaf area are included in Appendix B. 

Wind erosion is a problem east of the Continental Divide. 
The highest velocities generally are confined to the “Chi-
nook” belt extending several tens of miles east of the 
Rockies. Excessive wind erosion here is alsodue to dry soil, 
sparse vegetative cover and erodible soils. Wind erosion is 
influenced by vegetative cover, wind velocity, soil mois
ture and soil surface roughness. 

Equipment used in drilling oil wells is usually large and 
heavy enough to require an improved road, except in open 
terrain and rangeland. The largest equipment (deep hole 
rigs) is often restrictedto well-built roads of moderate slope 
and width. Most oil development activity requires at least 
a bladed trail, and often a well-constructed, improved 
gravel road is needed. Minimal erosion would be expected 
from a shallow gas well (2,500 to 3,500 feet) close to an 
existing road and using a small mobile rig with access 
across flat or gently sloping terrain on sodded loamy soils. 
The highest erosion potential ‘would result at a well site 
several miles off the nearest road, across steep terrain in 
Cretaceousbedrock where road requirementsare extensive 
and the terrain difficult. 

Oil drilling activity,especiallyequipmenttransport,causes 
soil compaction. The degree of compaction is influenced 
by soil texture, moisture content, organic matter, and soil 
structure (Barneset al. 1971). Soils with a mixture of sand, 
silt and clay compacts more than a soil with more uniform 
particle size (Chancellor 1977). Coarse-textured sandy 
soils generally are more compatible than fine-grainedsoils 
(Larsonet ah 1980).Soilmoisture is the most criticalfactor 
in compaction. At field capacity (the amount of soil 
moisture remaining after a soil mass is saturated and al
lowed to drain freely for 24 hours) sufficientwater remains 
in the pores to provide particle-to-particlelubrication and 
maximum compaction potential under load. Thus, moist 
soils are most susceptible to compaction. Organic matter 
such as roots and humus can help reduce soil compaction. 
In general, the greater the organic matter content, the less 
compaction. Grassland soils tend to have greater organic 
matter content than forest soils and can withstand compac
tion pressures better, all other factors being equal. Coarse 
soils withstand compaction forces better than fine ones, 
especially at a heavy moisture content (Emerson 1978). 

Compaction severely affects plant growth by inhibiting 
root penetration, limiting oxygen and carbon monoxide 
exchange between the root zone and the atmosphere, and 
severely limiting the rate of water infitration into the soil. 
Compaction destroys the soil’s ability to sustain plant 
growth and creates a soil surface with a high run-off 
potential. 
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Chapter Four 

' 

Studiesby Soehne (1958) showed that tires carrying differ
ent total loadsbut having the same surface pressureper inch 
of tire resulted in dramatically different compaction pres
sure curves. The heaviest load produced the deepest com
paction pressure. Loads of oil field equipment may easily 
meet the 600-pound per inch of tire width requirement of 
the Montana Highway Department on hard surface roads, 
but the use of these same vehicle and wheel combinations 
on unimproved or unroaded areas can cause severe soil 
compaction, especially if the unimproved road is wet. 

Pad and pipeline construction might permanently impair 
natural soil productivity, especially where soils are shallow 
and constructionrequires excavatingbedrock. Soil excava
tion results in temporary disturbance of the original soil 
profile and rooted vegetation. While stockpiling preserves 
most soil features, prolonged storage generally decreases 
soil fertility and vegetation viability, Some soil materials 
would be lost to stockpile erosion. In disturbed areas, the 
original soil condition and site potential are often inferior 
after reclamation. Reclamation of these sites often leaves 
excess spoil materials that introduce unnatural landforms 
requiring extra reclamation. 

These impacts are present to varying degrees in all of the 
alternatives, depending on the number of acres disturbed 
and the soil types that are impacted. 

Alternative 1 

The soil impactsfrom construction activities in Alternative 
1 would occur on 15 acres of soil type 204. This soil type 
has low soil stability risk associated with development. 

Alternative 2 

Seventy acres (29%) of the possible development in this 
alternative would occur on soil types with low soil stability 
hazards and thus low impact from development. Possible 
development on the remaining 172 acres (71%) would 
occur on soil types with moderate hazards, which would 
increase developmentcosts to mitigate soil erosion, off side 
sediment pollution or other hazards. 

About 79 acres, or 33% of the total possible development, 
would occur in land type 14D. This land type is character
ized by rotational slump and mudflow landforms on shale 
parent material. The main limitation to the proposed devel
opment on this land type is the moderate cutbank slump 
hazard. This means that roads constructed on slopes with 
evidence of mass failure in the geologic past and high 

evidence of ground water concentration could result in 
mass instability on road cut and/or fill slopes. A cutbank 
failure could affect sediment yield if it occurred near a 
stream.There is presentlyno reliable method for estimating 
the quantity or frequency of mass failure that may occur, 
nor the proportionof soil material that could be deliveredto 
a nearby stream. The slump hazard may be more severe 
where groundwater concentrations occur. The hazards on 
land type 14Dcould be overcome with special construction 
design measures commonly available, but would increase 
the cost of construction on this land type. 

About 28 acres (12%) of the possible development, would 
occur in land type 205, which also has a moderate cutbank 
slump hazard and low subsoil bearing strength. However, 
the slumphazard is aproblem only on slopes over 25%, and 
the slopes range down to 15% on this unit. 

The mass failure hazard potential can be reduced by locat
ing roads to avoid the hazard, by not constructing roads 
across steep slopes, and by keeping cut slopes under 10feet 
in height. Special care should be taken at stream crossings 
and any areas of high water table in land types with mass 
failure hazard. 

Limitations to road construction because of shallow, non
rippable hard rock could occur on 24 acres of land types 18 
and 183. This limitation is most severeon land type 183,but 
only two acres of this land type would be developed. 

The potential for erosion and sediment delivery from all of 
these soils could be mitigated by special construction 
design and maintenance practices. 

Of the four alternatives considered, Alternative 2 would 
create the greatest soil stability risk associated with devel
opment. Alternative 2 would disturb the most area (242 
acres) and includeagreater area disturbedin the highestrisk 
soil types (14D and 205). 

Alternative 3 

Forty-seven acres (63%) of the possible development in 
this alternative would occur on soil types with low soil 
stability hazards and thus low impacts from development. 
Possible development on the remaining 28 acres (37%) 
would occur on soils with moderate hazards, which would 
increase development costs to mitigate soil erosion and/or 
off site sediment pollution hazards. 

About 8 acres, or 11% of the potential development, would 
occur on land type 14D. This land type is characterized by 
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rotational slump and mudflow landforms on shale parent 
material. The main limitation to the proposed development 
on this landtype is the moderatecutbankslumphazard. The 
slump hazard may be more severe where groundwater 
concentrationsoccur. The hazards on land type 14Dcould 
be overcome with special construction design measures 
commonly available, but would increase the cost of con
struction on this land type. 

About 16 acres (21%) of the possible development would 
occur on land type 205 which also has a moderate cutbank 
slump hazard and low subsoil bearing strength. This means 
that roads constructed on slopes with evidence of mass 
failure in the geologic past and high evidence of ground 
water concentrations could result in mass instability on 
road cut and/or fill slopes. A cutbank failure could affect 
sediment yield if it occurred near a stream. There is 
presently no reliable method for estimating the quantity or 
frequencyof massfailure that may occur, nor the proportion 
of soil materials that could be deliveredto a nearby stream. 
However,the slumphazard is a problemonly on slopes over 
25%, and the slopes range down to 15% on this landtype. 
Construction on this soil land type could be costly to 
mitigate, especially on steep slopes. 

The mass failure hazard potential can be reduced by locat
ing roads to avoid the hazard, by not constructing roads 
across steep slopes, and by keeping cut slopes under 10feet 
in height. Special care should be taken at stream crossing 
and any areas of high water table in land types with cutbank 
slump hazard. 

The potential for erosion and sediment delivery from these 
soils could be mitigatedby special constructiondesign and 
maintenancepractices. Of the four alternatives considered, 
Alternative 3 is intermediate in area disturbed and the soil 
stability risk associated with development. 

Alternative 4 

Proposeddevelopmenton 81acres(37%) in this alternative 
would occuron soil typeswith low soil hazardsand thus low 
impacts from development. Proposed development on the 
remaining 134 acres (61%) would occur on soils with 
moderate hazards and 4 acres (2%) on soils with severe 
hazards. Developmentcosts to mitigatesoil erosion, off site 
sedimentpollution and other hazardswould be much higher 
on these soils. 

About 27 acres, or 18% of the potential development, 
would occur in land type 14D. This land type is character
ized by rotational slump and mudflow landforms on shale 

parent material. This means that roads constructed on 
slopes with evidenceof massfailure in the geologicpast and 
high evidenceof ground water concentrationcould result in 
mass instability on road cut and/or fill slopes. A cutbank 
failure could affect sediment yield if it occurred near a 
stream. There is presently no reliable method for estimating 
the quantity or frequency of mass failure that may occur, 
nor the proportion of soil material hat could be deliveredto 
a nearby stream. The main limitation to the proposed 
development on this land type is the moderate cutbank 
slumphazard. The slumphazard may be more severewhere 
groundwater concentrations occur. The hazards on land 
type 14D could be overcome with special construction 
design measures commonly available, but would increase 
the cost of construction on this land type. 

Land type 205 (22 acres, 10%)also has a moderatecutbank 
slump hazard and low subsoil bearing strength. However, 
the slumphazard is a problem only on slopes over 25%, and 
the slopes range down to 15% on this landtype. Fifteen 
acres (10%)of construction activities would be scheduled 
in this land type. 

The mass failure hazard potential can be reduced by locat
ing roads to avoid the hazard, by not constructing roads 
across steep slopes, and by keeping cut slopes underten feet 
in height. Special case should be taken at stream crossings 
and any areas of high water tabie in the three land types. 

Shallow, non-rippablehard rock would increase road con
struction cost and environmentalhazard on 35 acres of land 
types 18 and 202. The potential for erosion and sediment 
delivery from these soils could be mitigated by special 
construction design and maintenance practices. 

Of the four alternatives considered, Alternative 4 would 
result in the second highest soil stability risk associated 
with development. 

VEGETATION 

All surfacedisturbing activitieshave thepotential to impact 
vegetationresources. Oil and gas explorationand develop
ment usually create varying amounts of surface distur
bance, dependingon the size of the project and the lengthof 
time involved. When surface disturbance reduces the 
amount of vegetation cover, the result can be increased 
sedimentationinstreams and riparian areas, channeldegra
dation, and increased soil erosion. 

Construction of well sites and roads would cause the 
primary effects on vegetation. Vegetation would be re-
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moved from these areas for the life of the operation. For a 

successful well, a site of about 40% of the original drill site 

size would remain disturbed for the life of the well. Now-

ever, unsuccessful drill sites can be reclaimed. Reclama

tion generally includes spreading topsoil and reseeding. 

Access roads cause a significant part of the disturbance 

resulting from drillingand production. Roads to unsuccess

ful drill sites can be reclaimed. Roads to productive wells 

might be upgraded for oil transport. Dust and vehicle 

emissions from increased vehicle traffic could further re

duce growth of minor amounts of adjacent vegetation. 


Gas from wells would be transported by pipeline. Pipelines 

would require varying amounts of vegetation disturbance 

depending on the size of the line. Reclamationof disturbed 

areas would minimize impacts from pipeline construction. 

If disturbed areas are prepared and seeded properly, recla

mation will further reduce impacts. 


The effects of oil and gas exploration and development on 

vegetation would be a concern: (1)when drill sites or roads 

are in riparian areas; (2) when drill sites or roads would be 

in areasthat containpopulationsof specid statusplants; (3) 

where operationscould spread or encourage the growth of 

weeds; (4) in case of reserve pit leakage andlor pipeline 

spills; (5 )in the event of blowouts; or (6)operation caused 

wildfire. 


Drilling may occur in areasthat supportriparian vegetation. 

If located in or at the head of drainages,drill sitesand access 

roads can add sediment to streams and wetlands. Channel 

degradation alsocan occur. Heavy sediment1 

degradationwould impactriparian vegetation. If relocation 

of the drill site is possible, these impacts can b 

The potential for significantimpacts would also 

ated with road construction in or adjacent to the riparian 

zone. Species most likely to be affected would be cotton-

wood, aspen, willow, and some of the more succulentforbs 

and grasses that are of primary importance to wildlife for 

food and cover. It could be conceivablethat the removal of 

stands of large trees along the bottom could change flow 

patterns of the river,possibly resultingin the loss of 

vegetation. Access routes can often be located 

sensitive areas. Any activity occurring in wetland or 

floodplain areas would be regulated by Executiv 

11988 and 11990 (May 24, 1977), which set forth the 

direction and responsibility for agencies in reducing the 

risk of adverse impacts to these sensitive areas. 


None of the alternativeswould impact any known habitatof 

plant speciesclassifiedasthreatened,endangered,sensitive 

or of specialconcern. Therisk of the proposed development 

impacting yet undiscovered rare plant populations or habi-. 

tat is approximately proportional to the area disturbed for 


each alternative considered. Site specific surveys would 
need to be conducted prior to surface disturbing activities, 
should the project be approved. If rare plants are identified 
during these surveys, management requirements on a site-
by-site basis will be developed to maintain viable popula
tions of the species on the site. Measures would be taken to 
protect or minimize the effects on the existing populations. 

Surface disturbance associated with drilling can cause 
weeds to spread. Of even greater concern is the long
distancetransportof certainweed species by drillingequip
ment and vehicles. For example, spotted knapweed seeds 
clinging to vehicles used in infested areas could be carried 
to previously uninfested areas during construction activi
ties. The entire area disturbed by construction activities 
would be susceptibleto noxious weed infestation, increas
ing the risk of weed onto adjacent weed-free areas. 
Because of the line uration of the area impacted by 
road and pipeline construction,the risk of weed invasion to 
adjacentareasfrom these featureswould be greaterthan the 
acres might indicate, Continuous vehicle and equipment 
traffic on the roads and active wellsites could introduce 
weed seed to the area at any time, thus maintaining the risk 
of weed invasion thro the Life of the project. The 
operator would be responsible for implementing a plan to 
control/eradicate noxious plants, enforced by the respon
sible surface managing agency. 

If improperly constructed,reservepits can leak mineralized 
water or pit residue. If this leakage enters a streambed or 
drainageway, it can age nearby vegetation or off-site 
vegetation. Soil co ation from oil and gas develop
ment in Montana results mainly from leaking and improp
erly reclaimed reservebrine pits. Produced hydrocarbons 
and fuel spills occasionally cause impacts. Spills generally 
are not large and the materials are relatively immobile. 
However,there is the possibility that a chemical spillwould 
cause a measurable on adjacent to areas 
where vehicles and operating. A chemical 
spill into live water loss of vegetation for a 

. Spills along upland 
roads would likely be very lo and not affect sur
rounding vegetation. 

Well blowouts are rare accidents that can have substantial 
effects on vegetation. They expose vegetation to harmful 
gases, oil and drilling fluids. Nearby vegetation is most 
severely affected, and harmful gases may travel 
significant distances. A 1982blowout in Alberta provides 
an example of the effects of a large blowout (Energy 
ResourcesConservationBoard 1984).Oilcondensatekilled 
may trees near the drill site. Farther from the site, oil 
deposits reduced tree growth for two or three years. After 
the blowout, many trees were cut or burned to reduce 
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wildfirehazard. Sulphurwas depositedoverawide area and 
interrupted normal growth rate of trees for two or three 
years. 

The presence of petroleum products and chemicals at drill 
sites creates a fire hazard. Depending on its size, wildfire 
can have major impacts on vegetation. A wildfire would 
result in vegetation change on both forest and gr 
vegetation types. The greatest risk of an operations 
fire would be from road construction. Road construction 
activities, right-of-way slash disposal, and bu 
less than optimal burning conditionscould inc 
of an uncontrolled fire. Burning and use of fire to consume 
right-of-way slash would be controlled by operator permit 
and by the Statefue regulations. Therisk of a worker caused 
fire would be small for all alternatives. Operatorswo 
required to comply with State fire regulations and stipula
tions regarding fire safety. 

The vegetation impacts above are appropriate to all of the 
alternatives considered, in varying degrees, depending on 
the area disturbed as discussed below. 

Alternative 1 

The vegetation disturbed during construction activities in 
Alternative 1 would occur on approximately 15 surface 
acres. 

Alternative 1 would disturb the fewest surface acres and 
vegetation of the four alternatives considered. The area 
disturbed by the injection well and production facility 
would remain essentially unvegetated for the life of the 
project. Existing road cut and fill slopes would receive 
revegetation treatment as needed during the project. 

The entire 15 acres of disturbance under this alternative 
would occur on grassland vegetation. This would reduce 
the forage potential of the area by about 7,500 pounds of 
total forageproductionper year, using an estimatedaverage 
annual forage production rate for grasslands of 500pounds 
per acre. Grazing potential would be reduced for livestock 
and big game animals. 

Compared to the other alternatives, Alternative 1 has the 
lowest risk of environmental consequences to vegetation 
resources, because there is less area disturbed and the 
higher risk riparian vegetation is not affected. 

Alternative 2 

The vegetation disturbed during construction activities in 
Alternative 2 would occur on approximately 242 surface 
acres. 

The area disturbed by new pipeline construction outside 
road rights-of-way and all dry wellsites and attendantroads 
would be revegetated by seeding as soon after construction 
as possible. Road cut and fill slopes would also be reveg
etated. The other disturbed area (road surface, well and 
production facility) would remain essentially unvegetated 
for the life of the project. 

About 79 acres, or 33%of the area disturbed would occur 
on coniferous forest areas, and 32 acres of riparian-aspen
cottonwood-birch-willowforest and shrubland. The tim
ber growth capability would be reduced on the commercial 
area disturbed by the proposed development. 

Construction activities would disturb 106 acres (44%) of 
grassland vegetation and 24 acres of scree and rockland 
area. This would reduce the forage potential of the area by 
about 53,000 pounds of total forage production per year 
using an estimated annual forage production rate of 500 
pounds per acre for grasslands. Grazing potential would be 
reduced for livestock and big game animals. 

The entire 242 acres disturbed would be susceptible to 
noxious weed infestation. The proposed development 
would not impact any known sensitive plants or plant 
species of special concern habitat. Overall, the risk of 
vegetation impacts for Alternative2 are greater than any of 
the other alternatives, because more area of vegetation 
would be disturbed during proposed development activi
ties. 

Unique features of Antelope Butte Swamp might be at risk 
in the caseof ablow-out at S-1,or if there were leakagefrom 
the pipeline connecting wells S - 1 and S-2. The probability 
of such an event is very low, but could have long-term 
adverse impacts on potential rare plant habitat. Surveys 
conducted prior to site-specific development would iden
tify mitigation to protect these values. 

Alternative 3 

Approximately 75 acres would be disturbed in Alternative 
3, the second lowest surface area and vegetation distur-
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bance of the four alternatives considered. The area dis
turbed by new pipeline construction outside road rights-of-
way and all dry wellsites and attendant roads would be 
revegetated by seeding as soon after construction as pos
sible. Road cut and fill slopes would likewise receive 
revegetation treatment. The remaining disturbed areas 
would remain essentially unvegetated for the life of the 
project. 

About 9 acres, or 12% of the area disturbed would occur on 
coniferous forest areas and 3 acres of riparian-aspen-cot
tonwood-birch-willow forest and shrubland. The timber 
growth capability would be reduced on the commercial 
forest area disturbed by the proposed development. 

Construction activities would disturb 63 acres (84%) of 
grassland vegetation. This would reduce the forage poten
tial for the area by about 31,500 pounds of total forage 
production per year using an estimated average annual 
forage production rate of 500 pounds per acre for grass-
lands. This would reduce grazing potential for livestock 
and big game animals. 

The entire 75 acres disturbed would be susceptible to 
noxious weed infestation,increasingthe risk of weed spread 
onto adjacent weed-free areas. The proposed development 
does not impact any known habitat of plant species of 
special concern. Compared to the other alternatives, Alter-
native 3 is intermediate in impact to vegetation resources. 

Alternative 4 

The vegetation disturbed during construction activities in 
Alternative 4 would occur on approximately 219 surface 
acres. The area disturbed by new pipeline construction, 
outside road rights-of-way and all dry wellsites and atten
dant roads would be revegetated by seeding as soon after 
construction as possible. Road cut and fill slopes would 
likewise receive revegetation treatment. The other dis
turbed areas would remain essentially unvegetated for the 
life of the project. 

About 44 acres, or 20% of the area disturbed would occur 
on coniferous forest areas and 33 acres of riparian-aspen-
cottonwood-birch-willow forest and shrubland. The tim
ber growth capability wouldbe reduced on the commercial 
forest area disturbed by the proposed development. 

Construction activities would disturb 107 acres (48%) of 
grassland vegetation and 36 acres (16%) of scree and 
rockland area. This would reduce the forage potential of the 

area by about 53,000 pounds of total forage production per 
year using an estimated average annual forage production 
rate of 500 pounds per acre for grasslands. This would 
reduce grazing potential for livestock and big game ani
mals. 

The entire 219 acres disturbed would be susceptible to 
noxious weed infestation, increasing the risk of weed spread 
onto adjacent weed-free areas. The proposed development 
would not impact any known habitat of plant species of 
special concern. Compared to the other alternatives, Alter-
native 4 would have the second highest acreage of area 
disturbed and related vegetation impacts. 

Unique features of Antelope Butte Swamp might be at risk 
in the case of a blowout at well S-1 or if these were leakage 
from the pipeline connecting weIls S-I and S-2. The prob
ability of such an event is very low, but could have serious, 
long-term adverse impacts on potential rare plant habitat or 
grizzly habitat. Construction of the pipeline near the eastern 
edge of the swamp might have adverse impacts on riparian 
vegetation or sensitive species habitat. Surveys conducted 
prior to site-specific development would identify mitiga
tion to protect these values. 

LIVESTOCK 

Impacts to livestock can be classified as direct or indirect. 
Direct impacts are those associated with vehicles and 
equipment, or monitoring from roadways where livestock 
are disturbed, moved, injured, etc. Another direct impact 
could result from gates being left open and having livestock 
mix or to wander away from authorized pastures. 

Indirect impacts to livestock refer to impacts on forage, 
water, or the management facilities that livestock depend 
upon when using the public land. Any action that reduces 
vegetative cover will also impact the amount of forage or 
shelter availableto livestock. Usually, the greaterthe amount 
of vegetation removed, the more animal-unit-months 
(AUMs) that are lost. Because nonproductive wellsites, the 
nonessential pad areas around producing wells and access 
roads are revegetated, impacts are usually temporary. 

For the purposes of this EIS, 8 acres per AUM are used to 
calculate the forage lost, as this is an approximate state 
average for carrying capacity. This would represent an 
upper limit capacity because the productivity is probably 
less for the Rocky Mountain Front (10-20 acres/AUM) 
where much rock outcropand noncommercial timber canopy 
exist. 

103 



The reader will note that not all of the projected wells are 
discussed in the livestocksection. Wells 1-8,l-16,1-19,B-
1, S-1, S-2, S-3 and S-4 are within the Blackleaf Wildlife 
Management Area (WMA). No livestockgrazing is permit
ted within this kea  and these wells would not impact 
livestock. 

Alternative 1 

This alternative would impact livestock in only the Cow 
Creek Allotment and would result in .67 AUMs lost. Table 
4.2 details the indirect impacts (AUMs lost) in this allot
ment. 

TABLE4.2 

IMPACTS TO LIVESTOCK 


(COW CREEK ALLOTMENT ONLY)' 

ALTERNATIVE 1 


Acres AUMs Indirect Direct 
Development Miles Disturbed Lost Impact* Impact* 

Road Recon
struction 0 0 0 None None 

Road Mainte
nance 0 0 0 None None 

Pipeline 
(adjacent to 
access road) 0 0 0 None None 

Pipeline 
(outside 
access road) 0 0 0 None None 

Central 
Production 
Facility 1.0 Unit 5.0 -67 Minor Low 

Total 1.o 5.0 .67 

* Minor Impact = 10 or less AUMs lost 
Low Impact = 11-20AUMs lost 
Moderate Impact = 21-50 AUMs lost 
Significant Impact = more than 50 AUMs lost 

'BLM, 1989. 

Of the current available forage, 5.0 acres would be lost for 
the life of the field. 

Alternative 2 

This alternative would impact livestock in four allotments 
(see Table 4.3) and would result in 12.9 AUMs lost; a low 
impact. 

TABLE 4.3 
IMPACTS TO LIVESTOCK' 

ALTERNATIVE 2 

Scoffn Dupuyer Cow Chicken 
Facility Creek2 Creek3 Creek4 Coulee5 

Exploration well E-4 E-5, E-6 0 E-1, E-2 
E-3 

Acres disturbed 5 10 0 15 
AUMs lost 0.6 1.2 0 1.8 
Production well 0 0 1-5, 1-13 0 
Acres disturbed 0 0 0 0 
AUMs lost 0 0 0 0 
Step-out well 0 0 S-5, S-6, 0 

0 s-7, s-8 
Acres disturbed 0 0 20 0 
AUMs lost 0 0 2.5 0 
Maintenance & 
reconstructed 
roads (miles) 1.0 5.3 4.5 1.1 

Acres disturbed* 2.4 12.8 11.0 2.6 
AUMslost 0.3 1.6 1.4 0.3 
New road (miles) 0 0 4.40 5.6 
Acres disturbed 0 0 11.0 13.6 
AUMs lost 0 0 1.4 1.7 
Pipeline (adjacent 

to access road) 0 0 7.65 0 
Acres disturbed** 0 0 0 0 
AUMs Lost 0 0 0 0 
Pipeline (outside 

access road) 0 0 0 0 
Acres disturbed 0 0 0 C 
AUMs lost 0 0 0 0 

Total Acres 
Impacted 7.4 22.8 42 31.2 

TOTAL -103.4 

Total AUMs 
Lost 0.9 2.8 5.3 3.9 

TOTAL- 12.9 

'BLM, 1989. 

*ScoffinCreek 109 Cattle 07/01-OW31 USFS 

3DupuyerCreek 86 Cattle 07/01-09/10 USFS 

4C0wCreek 102 Cattle 07/01-09/05 USFS 

Thicken Coulee 233 Cattle 07/01-09/30 USFS/BLM/ 


private 
*20-foot road right-of-way 
**50-foot pipeline right-of-way 
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Direct impactsto livestock could occuronly if the projected 
development and exploration occurred during the 07/01-
09/30 grazing period. The disturbance caused by vehicles, 
road building equipmentand pipeline digging would cause 
only minor livestock movement.The increasedprobability 
of fence gates being left open could result in livestock 
drifting into unauthorized pastures. There is a slight risk 
that the increasedtraffic flow could cause animals to be hit 
by vehicles. 

Indirect impacts to livestock numbers would occur through 
the reduction of livestock forage. It is estimated that 103.4 
acres of the current available forage would be lost; those 
acres associated with the step-out wells are assumed to be 
lost for the life of the field. The acres associated with the 
exploration wells would be a short-term loss. Table 4.3 
shows the numbers of wellsites and related activities per 
allotment and the associated disturbed acreages. 

Alternative 3 

This alternative would impactthree allotmentsand result in 
1.5 AUMs lost (see Table 4.4); a minor impact. Direct 
impacts to livestock would be essentially the same as 
described under Alternative 2. Table 4.4 shows the num
bers of projects per allotment and the approximate AUMs 
lost. 

Alternative 4 

This alternative would impact four allotmentsand result in 
12.5AUMs lost; a low impact.It is estimatedthat99.9 acres 
of the currently available or potential forage would be lost 
as explained in Alternative 2. Table 4.5 summarizes these 
impacts. 

TABLE4.4 

IMPACTS TO LIVESTOCK' 
ALTERNATIVE 3 

Scoffin Cow Chicken 
Facilitv Creek Creek Coulee 

Exploration well E-4 0 E-1 
Acres disturbed 5 0 5 
AUMs lost 0.6 0 0.6 
Production well 0 1-5, 1-13 0 
Acres disturbed 0 0 0 
AUMs lost 0 , o  0 
Step-out well 0 0 0 
Acres disturbed 0 0 0 
AUMs lost 0 0 0 
Maintenance and 
reconstructed 
roads (miles) 1.o 0 0 

Acres disturbed 2.4 0 0 
AUMs lost 0.3 0 0 
New road (miles) 0 0 0.1 
Acres disturbed 0 0 0.2 
AUMs lost 0 0 0.03 
Pipeline (adjacent 
to access road) 0 0 0 

Acres disturbed 0 0 0 
AUMs lost 0 0 0 
Pipeline (outside 

access road) 0 0 0 
Acres disturbed 0 0 0 
AUMs lost 0 0 0 

Total Acres Impacted 7.4 0 5.2 
TOTAL -12.6 

Total AUMs Lost 0.9 0 .63 
TOTAL -1.5 

'BLM, 1989. 

It is estimated that 12.6 acres of the current available or 
potential forage would be lost as explainedin Alternative 2. 
The total impact to livestock production would be minor. 
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TABLE4.5 

IMPACTS TO LIVESTOCK’ 


ALTERNATIVE 4 


Scoffin Dupuyer Cow Chicken 
Facility Creek* Creek3 Creek4 Coulees 

Exploration well E-4 E-5, E-6 0 E-1,E-2 
E-3 

Acres disturbed 5 10 0 15 
AUMs lost 0.6 1.2 0 1.8 

Production well 0 0 1-5, 1-13 0 
Acres disturbed . 0 0 0 0 
AUMs lost 0 0 0 0 

Step-out well 0 0 S-5, S-8 0 
Acres disturbed 0 0 10 0 
AUMs lost 0 0 1.2 0 

Maintenance and 
reconstructed 
roads (miles) 1.0 5.3 3.8 1.1 

Acres disturbed 2.4 12.8 9.2 2.7 
AUMs lost 0.3 1.6 1.1 0.3 

Newroad (miles) 0 0 2.9 5.7 
Acres disturbed 0 0 7.0 13.8 
AUMs lost 0 0 0.9 1.7 

Pipeline (adjacent 
to access road) 0 0 2.0 0 

Acres disturbed 0 0 0 0 
AUMs lost 0 0 0 0 

Pipeline (outside 
access roads) 0 0 2.0 0 

Acres disturbed 0 0 12.0 0 
AUMS lost 0 0 1.5 0 

Total Acres 
Impacted 7.4 22.8 38.2 31.5 

TOTAL- 99.9 

Total AUMs 
Lost .9 2.9 4.8 3.9 

TOTAL -12.5 

‘BLM, 1989. 

WILDLIFE 

One of the important relationships analyzed in this EIS is 
the relationship between wildlife and mineral develop
ment. The following information (Bromley 1985) will aid 
BLM’s analysis and possibly the reader’s understandingof 
the impacts to wildlife from oil and gas development. 

“The severity of the effect is site-specific and depends 
on such factors as (a) the sensitivity of the species 
affected, (b) the nature of the disruption, (c) the char
acteristics and importance of the affected habitat, and 
(d) the availability and condition of alternative habi
tat.” 

“Response to disruptions varies among species and/or 
individuals and is dependent on numerous factors 
including: (a) the previous experience of the animal 
with a given disruption, (b) characteristics of the dis
ruption, (c) characteristics of the habitat, (d) character
istics of the animal and/or group, and (e) timing of the 
disruption in relation to critical periods of the animal’s 
life cycle.” 

“The effects of petroleum development may be most 
critical in certain highly sensitive situations including: 
(a) during times when animals are already stressed by 
natural conditions, (b) in habitats traditionally used by 
populations during critical periods of their life cycle, 
(c) for species whose social organizationand/orbehav
ior makes them particularly susceptible to disturbance, 
and (d) for certain sex/age groups of animals.” 

“An understanding of the general concepts of animal 
behavior and energetics is necessary to fully compre
hend the consequences of petroleum development ac
tivities on wildlife.” 

Negative effects result when the oil and gas activity creates 
a disruption that causes a change in the energy and nutrient 
budgets of the individual animal affected. Negative effects 
occur in or within an influence zone of the animal’s home, 
and are most severe when home space (habitat) is limited 
and/or the animal is already stressed at critical times in its 
life cycle. 

The effect of raising the energy cost of living is at the 
expense of energy needed for reproduction, growth and 
survival (Geist 1970),and sometimescan be measured with 
these factors. Raises in the cost of living from disruption 
occur from the physiological excitement preparing the 
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animal for exertion, the cost of locomotion incurred when 
an animal attempts to escape a disruption, the loss of food 
intake because of this stress, and the cost of suboptimal 
habitat selection (Bromley 1985). Tables 4.6, 4.7 and 4.8 
summarize the potential environmental disruptions result
ing from oil field activities and the primary and secondary 
impacts which may occur from these disruptions. 

Alternative 1 

The locations of oil 'and gas activities projected in this 
alternative are shown on Figure 2.2 in Chapter 2 and the 
locations of important wildlife habitats are illustrated in 
Chapter 3. Combining this information resulted in Table 
4.9, which illustratesthose wildlife habitats with the great
est potential for impacts. 

Table 4.9 and similar tables for the remaining alternatives, 
were developed using a 1-mile buffer (zone of influence). 
Buffer zones differ by species and reference source (Rocky 
Mountain Front Wildlife Guidelines) but generally range 
from greater than 1-mile to 3 miles. The most common 
buffer is 1 mile and that is the standard distance used for 
analysis in this document. Figure 4.1 illustrates the some-
times overlapping buffer zones in this alternative. The 
effectivenessof buffers is dependent on many factors other 
than distance, includingtopography and vegetative screen
ing. The Cumulative Effects Model (USFS 1987) utilizes 
different zones of influence depending on the severity and 
type of activity as well as topography (see Appendix G).  

If construction activities were scheduled in the fall, short-
term disturbance of year-round occupants residing within 
the zones of influence could occur. Year-round occupants 
include the grizzly bear, predators, furbearers and Rocky 
Mountain goat. Some of the early deer and elk migrants 
could also be affected. 

TABLE 4.6 

POTENTIAL ENVIRONMENTAL DISRUPTIONS RESULTING FROM OIL FIELD ACTIVITIES 

Potential environmental disruption 

Alteration 
Traffic Structures of 

Activity Noise Aircraft 
Human and and 

intrusion access facilities 
vegetation/

land 
Harmful 

substances 

Ground surveys 


Seismic trail clearing 


Seismic wave production/

recording 


Clearing/grading right-of-way 


Road construction 


Mobilization of trucks/

equipment 


Site development (clearing/

grading) 


Drill pad construction 

Excavation of storage/
mud pits 

Drilling and related activities 


Water supply 


Borrow pit excavation 


Wellhead/pump unit 

installation 


Construction of process/

treatmenustoragefacilities 


X X 

X X X X 

X X 

X X x X 

X X X X X 

X X X 

X X 

X X 

X X X X 
X X 

X X X X 

X X 

X X 

X X X 
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Installation of flow lines 


Erection of power lines 


Communication system

development 


Operation of process/ 

treatment facilities 


Pipe stringing 


Trenching and pipe

installation 


Pipe burial and backfill 


Maintenance and inspection 


Accidents 


Secondary recovery 


Air support 


Worker accommodations 


Increase in local population 


Development of ancillary

industry 


Well plugging 


Site restoration/reveaetation 


X X X 

X X X 

X X X 

X X 


X X X 


X X X 

X X X X 

X 

X X 

X X 

X X 

X 

X X 

X X 


X X 


X X 


'Bromley, M., 1985,Wildlife Management Implications of Petroleum Exploration and Development in Wildland Environments,USFS 
publication, General Technical Report INT-191. 

TABLE 4.7 

PRIMARY IMPACTS POTENTIALLY RESULTING FROM ENVIRONMENTAL DISRUPTIONS1 

Environmental Disruption 

Alteration 
Traffic Structures of 

Human and and vegetation/ Harmful 
Primary impact Noise Aircraft intrustion access facilities land substances 

Interruption of activity/

alarm/flight X X X X 


Avoidance/displacement X X X X X 


Permanent loss of habitat 

use X X X X 


Decreased reproductive 

success X X 


Interference with 

movement X X X X X 


Direct mortality X X X X 


Interference with courtship X X 


Alteration of behavior X 


Changein community 

structure X 


'Bromley, M., 1985. 
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TABLE 4.8 

SECONDARY IMPACTS WHICH MAY OCCUR AS CONSEQUENCES OF PRIMARY IMPACTS' 

Primary impacts 

Interrup
tion of Avoid- Decreased Inter- Inter-

activity/ ance/ Permanent repro- ference Nest/den ference Change in Altera-
Secondary alarm/ displace- loss of ductive with Direct abandon- with community tion of 

impact flight ment habitat success movement mortality ment courtship structure behavior 
Decreased 

use/tempo
rary deser
tion of 
traditional 
areas 

Shift in 
range 

Change in 
distribution . 

Overutiliza
tion/over
population
of adjacent
habitat X X 

Use of 
marginal
habitat X 

Gradual 
range
abandon
ment X X 

Inefficient 
use of 
habitat X X X 

Mortality X X X 

Reduced 
feeding
efficiency X X 

Change in 
activity 
patterns X X 

Interference 
with/altera
tion of 
movements X 

Decreased 
availability/
elimination 
of food 
source X X 

Inadequate
nutrition X 

Insufficient 
energy 
reserves for 
migration X 

Reduction in 
numbers X 
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Adverse 

physiological

effects X X 


Disruption of 

social 

structure/ 

group

composition X X 


Reduced 

reproductive

potential/ 

success X X X 


Nest 
desertion , X 

Decrease in 
nest/ density
sites X 

Delaylfailure 
to den X 

Den displace
ment X 

Decreased 
survival/loss 

X Xof young 

Increased use 
of alternate 
nests X 

Decrease in 
aquatic
productivity X 

Human 
injury/ 
property
damage 

Delay/failure 
to reach 
traditional 
range X 

Ease of 
travel X 

Increased 
vulnerability 
to predators X 

Interference 
with mating
synchrony X 

'Bromley, M., 1985. 
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TABLE4.9 

IMPORTANT HABITAT LYING WITHIN THE ZONE OF INFLUENCE (1-MILE) 
OF ALL ACTIVITIES PROPOSED IN ALTERNATIVE 1’ 

Species Habitats 

GRIZZLY BEAR 	 Spring Habitat 
Denning Habitat 

ROCKY MOUNTAIN Occupied Yearlong 
GOAT Habitat 

Breeding/Kidding/ 
Nursery 

ELK 	 Winter Range 
Calving Area 
Migration Routes 

MULE DEER Winter Range 
Fall Transitional 

Range 
Migration Route 

RAPTORS Golden Eagle 
Prairie Falcon 
Merlin 
Accipiter Nesting 
Habitat (both 
occupied and 
potential) 

Riparian Habitat 
for Raptors 

Peregrine Falcon 
Potential Nesting 
Areas 

Bald Eagle Winter 
ConcentrationArea 

PRODUCERS Total 
Gas Injection Acres 

1-8 1-5 1-13 1-19 Plant Welf Affected 

2010 2010 2010 2010 2010 2010 12060 

1350 700 2050 

1350 700 2050 

2010 2010 2010 2010 2010 2010 12060 
540 380 920 

X X 

1310 370 700 950 510 1570 5410 
370 30 400 

X X 

X X 
X X 
X X 

X X 	 X X X X 

X X 

GROUSE Sharptailed Grouse “LEK’ - All three leks lie just on the eastern edge of the 
EIS area. 

FISH Fisheries (if within X X 
drainage) 

Total Acres/All Habitats 34950 
~~ 

X indicates that the habitat lies within the zone of influence (1-mile) of the wellsite or associated road or pipeline. 

IBLM; 1989. 
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I Figure 4.1 Cumulative Effects on Wildlife in Alternative One on a One-Mile Zone 



Chapter Four 

Cumulative Effects on Wildlife for Alternative 1 Based on a One-Mile 

Grizzly Bear 
(Spring range or 
denning habitat) 

Rocky Mountain 
Goat (Occupied 
habitat or lick) 

Bighorn Sheep 
(Winter range) 

Elk 
(Winter range) 

Mule Deer 

(Winter Range) 


Raptors 

(Prairie Falcon or 

Golden Eagle 

occupied cliffs) 


Score 


Zone of Influence as Shown on Figure 4.1 

1-8 1-5 Gas Plant 1-16 1-13 1-19 

X X X X X X 

X X 

X X X X X X 

X X X X X X 

X X 

3 3 3 3 5 5 

- Habitat delineations from the Interagency Rocky Mountain Front Wildlife Monitoring/Evaluation 
Program, BLM et al., 1987. 

- Each site receives a score of one when a species habitat lies within one mile of the well 
location. 

- Scores are cumulative when effects from two or more sites overlap. 
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Because the EIS area serves as critically important deer and 
elk winter range, construction activities during the winter 
and spring would cause the most significant negative con-
sequences. These species are also attractants to predators, 
possibly including the endangered gray wolf. During the 
spring, the areas close to wellheads and along portions of 
the pipeline routes are close to Rocky Mountain goat 
breeding, kidding, and nursery habitat. Carrion on the big-
game winter range attracts grizzly bears in the spring, and 
since this area is where greenup first occurs, the bears arrive 
immediately after den emergence. The riparian vegetation 
associated with Antelope Butte Swamp is also important to 
the grizzly during the summer and fall periods, but it is 
especially critical to them during the spring. Also, projected 
disturbance areas lie near important raptor breeding habi
tats which may be occupied from February to the end of 
July. 

Piping the excess water a mile and re-injecting it would 
cause short-term impacts, unless the pipeline should break 
and spill which would also be highly unlikely. Maintenance 
checks, possibly weekly, at the re-injection wellsite would 
be a long-term disturbance associated with this project. 

Implementation of Alternative 1 will not effect any of the 
Forest Service sensitive species. This is based on the fact 
that all construction will take place away from Volcano 
Reef (potential big-eared bat habitat) and the North and 
South Forks of Dupuyer Creek (potential harlequin duck 
habitat). The construction of the pipeline to the injection 
well passes across relatively flat ground, and crosses a dry 
creek bed. This drainage and the general lay of the land 
drains away from Cow Creek (pure strain cutthroat). 

The keys to lessening and possibly avoiding impacts to 
wildlife from the activities proposed in this alternative are: 
to time the activities so that they do not take place when 
wildlife are present, or at least not during critical times in 
their life cycle; and to use remote monitoring of oil and gas 
activities. Therefore, the short-term impacts of such things 
as pipeline and gas plant construction, could usually be 
timed to avoid impacting the most important species. Ac
tivities which must occur year-round such as trucking 
condensate and daily manning of a central production 
facility, would be minor long-term disturbances. 

Alternative 2 

This alternative projects the greatest number of step-out 
and exploration wells with facilities at each producing 

wellsite. This would require daily to weekly visitation, with 
an extensive road system. and would affect the highest 
number of important wildlife habitats (see Table 4.10). 

The greatest amount of conflict would occur in a northwest 
to southeast line through the center of the EIS area (the face 
of the Rocky Mountain Front). This is where the greatest 
number of important wildlife habitats overlap. This area is 
also of interest to industry and is where most of the pro
jected drilling would occur. 

West of this line, impacts would be significant because of 
the difficulty of developing access into projected sites 
however, fewer species would be affected. East of this line, 
off the toe of the slope, extremely important habitat exists 
(spring grizzly bear, deer and elk winter range), but access 
is much simpler as a road network already exists. 

The degree of negative impact to wildlife would be directly 
proportionate to where the well is located in relation to 
important wildlife habitats (see Table 4.10) and how easily 
the drilling activity would fit into a timing window (see 
Figure 2.5 in Chapter 2). 

Typical late summer, fall, and early winter drilling win
dows in the mid-July to mid-December period (and length
ened if necessary on one end or the other depending on 
locality) could be used to lessen drilling impacts. However, 
significant negative impacts would still occur, especially 
along the face of the Front and west of the face where so 
many important species’ habitats overlap (see Table 4.10 
and Figure 4.2). 

This arealies parallel with the project’s westemmost oil and 
gas structure. Of the 16 projected step-out or exploratory 
wells along this structure, all but four (E-3, E-4, E-6 and S-
2) lie within a 1-mile zone of influence of virtually all 
important habitat categories found on the Front. The closer 
a wellsite is to the face, the greater the likelihood it would 
impact more habitats. Step-out wells S-3 through S-8 ap
pear to be sited in areas of the highest wildlife values. 
Access difficulties to the sites further west (E-2, E-3,and E-
5 )  would make it difficult to adhere to timing windows. 

Wellsites located over a mile east of the face (1-5, 1-8 and 
S-l), eliminate most impacts to wildlife species. Much of 
this country is spring grizzly bear habitat as well as elk and 
deer winter range. Some of it also has very high riparian 
vegetation values. With only one new well (S-1) projected 
for this area, impacts would not be significant. 
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Figure 4.2 Cumulative Effects on Wildlife in Alternative Two on a One-Mile Zone 



Cumulative Effects on Wildlife for Alternative2 Based on 
a One-Mile Zone of Influence as Shown in Figure 4.2 

1-8 1-5 S-1 1-13 1-19 B-1 S-2 5-3 S-4 S-5 S-6 5-7 5-8 E-1 E-2 E-3 E-4 E-5 E-6 

Grizzly Bear 

(Spring range or 

denning habitat) x x x x x x x x x x x x x x x x x x x 


Rocky Mountain 

Goat 

(Occupiedhabitat 

or lick) x x x x x x x x x X X 


Bighorn Sheep
(Winter range) x x x x X 

Elk 
(Winter range) x x x x x x x x x x x x x x x x x x 
Mule Deer 
(Winter range) x x x x x x x x x x x x x x 
Raptors 

(Prairie Falcon or 

Golden Eagle

occupied cliffs) x x x x x x x x x x X X 


SCORE 3 3 3 5 5 5 4 5 5 6 5 5 5 3 5 2 3 5 2 


- Habitat delineations from the Interagency Rocky Mountain Front WildlifeMonitoring/Evaluation Program, BLM et al., 1987. 

- Each site receives a score of one when a species habitat lies within one mile of the well location. 
- Scores are cumulative when effects from two or more sites overlap. 
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Most drilling would last for 120 days or less (possibly two 
drilling periods in consecutive years, should access be 
extremely difficult). Thus, the impacts from drilling and 
associated activities, even though significant, would be 
temporary and short term. 

Road and drill pad construction will have an effect on snag 
habitat and snag dependent speciesby the direct removal of 
snags. This will take place on approximately 110 acres 
where roads and pads will be placed in coniferous and 
riparian vegetation. Loss of these acres (.4% of deciduous 
and coniferousforest in EIS area) will not have an effect on 
long-term production or viability of any snag dependent 
species (which includes Northern 3-toed woodpecker-For
est Service management indicator species) within the EIS 
area. 

One impact that was not addressed in Table 4.10 is the 
creation of access by field development. This has the 
potential to effect furbearers by increasing the take by 
trappers due to the increased access into new areas. This 
will not have amajor effecton the populations of wolverine, 
lynx, bobcat or beaver because the harvest of these animals 
is limited by quota system by the Montana Department of 
Fish, Wildlife, and Parks. 

The most significant impact to wildlife from full field 
development, as projected, would be the long-term impacts 
of development and production. These impacts could last 
for the life of the field, which is projected to be up to 25 
years. The significanceof the negative impacts during any 
given year would depend on how many and what kind of 
activities would be occurring. Timing windows cannot 
lessen many of the impacts to wildlife from production. 
Daily to weekly visits to wellheads and other weekly human 
intrusionsmay be necessary. At the far easternboundary of 
the EIS area, little important habitat occurs and impacts 
from production facilities would be negligible. 

Development activities located close together such as the 
1-19, B-1, S-3, S-4, 1-13 and S-5 through S-8 sites (see 
Figure 2.5 in Chapter 2) would create significant impacts. 
Such impacts could reduce wildlife populations if the 
mitigation measures do not prove adequate. “Mammals 
learn to minimize encounters with humans, if harassed 
enough,by reducing activity to areas,habitats,and times of 
day where encounters with humans are minimal” (Geist 
1971).This can change the ecology or reduce the size of a 
population by habituating animals to live in second-rate 
habitats (Bromley 1985).The decline of the Rocky Moun
tain goat population occurringin these areas already may be 
the result of increased and cumulative seismic activity 
along the Front (Joslin, G. 1986). 

The combination of the B-1, S-3, and S-4 wellsites has the 
potential to have long lasting effects on prairie falcon and 
golden eagle nesting sites within the Muddy Creek canyon. 
This effect could result in nest abandonment, nestling 
survivability,nest production,or a combinationof all three. 
The net result would be a decline in population within the 
Muddy Creek canyon. 

The road construction, drilling, and production of the S-5, 
S-6, S-7 wellsites has the greatest potential to effect the 
Forest Service sensitive species; westslope cutthroat. Ef
fects will result due to sediment being introduced into the 
head-waters of Cow Creek from road construction. Sedi
ment loads will be transported throughthe steepergradients 
and settle out in the gravels of low gradient portions of the 
stream, thereby reducing the survivability of eggs and fry 
within the spawning gravels. Although some decrease in 
habitat capability (as a function of increased sediment 
delivery) is probable, adequate reproduction will occur to 
ensure the viability of the resident population in Cow 
Creek. 

Even though the S-5 ,S-6, and 5-7well complex passes 
close to Volcano Reef where the potential habitat for the 
western big-eared bat is, there will be little to no effect on 
the bat due to the distancethe road and wellsites are from the 
cliff faces (200-600 yards). The development of access 
could have an indirect effect on the bats by increasing the 
ease of access to the reef, possibly increasing the potential 
of disturbance by recreationists. 

The S-8well would have the potential to effect the potential 
harlequin duck habitat in the South Fork of Dupuyer Creek 
during the drilling operation. This effect would be one of 
potential displacement of any ducks within the zone of 
influenceof the well. Depending on the timing of the actual 
drilling,displacementof the hen from a nest could result in 
egg loss due to predation or loss of young. If the ducklings 
are hatched and swimming it would mean displacementup 
or down stream.Placement of the actual well location could 
minimize this effect. This effect is very local and would not 
reduce the viability of the harlequin duck population on the 
Rocky Mountain District. 

The 5-8 well could also have an effect on the potential 
westslope cutthroat trout population by increased levels of 
sedimentationdue to road reconstructionand pad construc
tion. The Ievels of sediment will be minor however, due to 
the distance away from the stream and the slope (0-5%)of 
the land draining into the stream channel. 

The E-5 and E-6 wells have the potential to effect the 
westslope cutthroattrout populations in the North Fork and 
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Middle Fork of Dupuyer Creek respectively. This effect 
will be in the form of introduced sedimentsduring the road 
reconstruction phase of the project. Although some de-
crease in habitat capability (as a function of increased 
sedimentdelivery) is probable, adequate reproductionwill 
occur to ensure the viability of the resident population in 
both the North and Middle Forks of Dupuyer Creek. 

The cumulative effects of the S-6, S-7, and S-8 wells on 
bighorn sheep habitats in the South Fork Dupuyer Creek 
and Volcano Reef area just might be too severe for contin
ued sheepoccupancyin this area. Susceptibility of bighorns 
to stress-induced disturbances has been summarized by 
Stemp, 1983.It could even be theorizedthat at the mouth of 
Muddy Creek the 1-19, B-1, S-3 and S-4 sites could result 
in lowered carrying capacity for mule deer on this portion 
of the Blackleaf Wildlife Management Area (Ihsle-Pac et 
al. 1988). Reducing the number of development activities 
in these areas would lessen the likelihood of these thresh
olds being reached and would be the best mitigation pos
sible. 

Abandonment of facilities would result in some additional 
human disruptions near the end of the project, but would 
also result in the terminationof developmentrelated activ
ity and noise. Depending on the degree of man’s efforts, 
wildlife habitat may be restored and possibly improved.Of 
particular importancewould be those decisionsconcerning 
disposition of access roads. They could be rehabilitated, 
abandoned,administratively closed if publicly owned or in 
cooperation with private surface owners, or left for local 
residents to use. However, it would be likely that the 
wildlife values present before field development may not 
be totally restored, as negative impacts would be cumula
tive over the life of the field. 

Alternative 3 

Adherence to the Rocky Mountain Front Wildlife Guide-
lines and the Headwaters RMP/EIS would alleviate the 
most severeimpactsin the EIS area, but would also substan
tially lower the number of wells that could be drilled. 

Because of the great amount of overlapping habitats (see 
Figure 4.3), incompatibility with recommended timing 
windows and the anticipated difficulty of accessing such 
rugged terrain (Area A in Figure 2.7), only those activities 
proposed for the easternmost structure and three of the 
wells in the westernmost structure are considered in this 
alternative (Area B and C in Figure 2.7). Appendix F ex-
plains how these areas were defined. 

Table4.11 lists the importantwildlife habitats that would be 
impacted by the projected activities in this alternative. 
Impacts from development activities in the easternmost 
structure were discussed in Alternative 2. Likewise, the 
kinds of impacts that would occur in the westernmost 
structure were discussed in Alternative 1. However, the 
four sites considered in this alternative (E-1, E-4, S-1, and 
S-2) east of the Front, can be easily accessed, (three are 
already along existing roads) and do not lie in such a large 
number of species habitats. Golden eagle and prairie falcon 
breeding and deer and elk winter range are the principal 
areas of conflict, and most negative impacts would be 
lessened by following a late summer to late fall drilling 
window. 

Alternative 3 will have a direct effect on snag habitat by 
road and well pad construction on 12 acres of coniferous 
and deciduousforest. Thisis less than. 1%of the area within 
the EIS areas and will not effect the continued existence of 
any snag dependent species including the Forest Service’s 
management indicator species, the northern 3-toed wood
pecker. 

Alternative 3 will have very little impact on furbearers 
because of the lack of new access being constructed. 5-2 is 
the only well that will add any new access. This will not 
have a major effect on the harvest of the populations of 
wolverine, lynx, bobcat or beaver because the harvest of 
these animals is limited by a quota system by the Montana 
Department of Fish, Wildlife, and Parks. 

Alternative 3 will not have an effect on any of the Forest 
Servicesensitive species.This statementisbased on the fact 
that all construction will take place away from Volcano 
Reef (potential big-eared bat habitat) and the North and 
South Forks of Dupuyer Creek (potential harlequin duck 
habitat). The construction of the pipeline to the injection 
well passes across relative flat ground, and crosses a dry 
creek bed. This drainage and the general lay of the land 
drains away from Cow Creek (pure strain cutthroat). E-4 is 
adjacentto the North Fork of Dupuyer Creek; however, the 
ground is almostflat (slope ~ 5 % )and there is adequatearea 
between the well pad and the creek to provide for any 
filtration of sediment before it reaches the stream. The 
location of E-4is east of the portion of the streamthat would 
provide for potential harlequin duck habitat. 

Operating the gas processing facility, including daily man
ning plus periodic checks of the re-injection well, would be 
the most prevalent long-term impact from the production 
phase of this alternative. Remote monitoring of producing 
wells would hold human visitation to these sites to a 
minimum. 
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k’igure 4.3 Cumuiative Effects on Wiiaiife in Aternative i’nree on a One-Mile 

Zone of Influence. 



Cumulative Effects on Wildlife for Alternative3 Based on 
a One-Mile Zone of Influence as Shown on Figure 4.3 

Gas Injection 
1-8 1-5 s-1 Plant Well 1-13 1-19 5-2 E-1 E-4 

Grizzly Bear 

(Spring range or 

denning habitat) X X X X X X X X X X 


Rocky Mountain 

Goat 

(Occupied

habitat or lick) X X 


Bighorn Sheep

(Winter range) 


Elk 
(Winter range) X X X X X X X X X X 

Mule Deer 
(Winter range) X X X X X X X X X X 

Raptors

(Prairie Falcon 

or Golden 

Eagle occupied

cliffs) X X X 


SCORE 3 3 3 3 3 4 5 5 3 3 


- Habitat delineations from the Interagency Rocky Mountain Front Wildlife Monitoring/Evaluation Program, BLM et al., 1987. 

- Each site receives a score of one when a species habitat lies within one mile of the well location. 

- Scores are cumulative when effects from two or more sites overlap. 
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During the production phase of this field, the habitats most 
affected would be grizzly bear spring range, deer and elk 
winter range, and riparian areas important to raptors. These 
habitats are within the gas plant and re-injection well zone 
of influence 

Alternative 4 

All exploration and step-out wells considered in Alterna
tive 2, except for S-6 and S-7, have been retained in this 
alternative, thus most of the impacts would be similar. 
However, some of the more significant impacts could be 
lessened through: (1) construction of a gas plant allowing 
remote monitoring of wellsites (as discussed in Alterna
tives 1 and 3); (2) application of a 3 1/2-month timing 
window based on site specific inspections and designed to 
mitigate adversity to the highest wildlife values; (3) institu
tion of firm road management policies including restric
tions and closures to the public; and (4) better road and 
wellsite placement at S-4 to avoid important deer winter 
range and spring grizzly bear riparian habitat. 

As projected the exploratory wells in this alternative would 
result in unavoidable impacts to wildlife, in both the east
ernmost and westernmost geologic structures. Different 
timing windows would be selected for each site, based on 
importance of the area to the wildlife present (Figure 2.11 
in Chapter 2). Site-specific analysis conducted for a par
ticular Application for Permit to Drill (APD) may indicate 
the most suitable timing window based on that year’s 
precipitation record, relative value of habitats at that par
ticular site, or a multitude of other factors. BLM would 
select a 3 1/2-month timing window within the July 15 to 
December 15 period. 

Completing a well, including road and pad construction and 
drilling in 90 days or less, has not proven to be very feasible 
along the Rocky Mountain Front, thus the 3 1/2-month 
window would be considered. Allowing more than 90 days 
should facilitate completing the entire process in one win
dow, which should lessen impact to wildlife rather than 
having disturbance in two consecutive years. However, if 
the process cannot be completed in 3 1/2-months and 
adherence to that period prevails, a 2-year period may be 
required. If an extension of a couple weeks could result in 
completing the drilling with fewer overall impacts to wild-
life, an extension could be granted. Planning road and pad 
construction one year and drilling the next would be neces
sary at the most difficult sites. Some sites might require 
three windows for completion, including installation of a 
collection pipe. 

A July 15thto October 30th timing window would probably 
be most acceptable for activities along the face of the Front 
(westemmost structure) and the more back country areas 
where the greatest number of important wildlife habitats 
overlap (see Figure 4.4). This area corresponds to the 
exploratory wells E-2 and E-5, all step-out wells except 
S-1,and wells 1-13,l-19,and B-1(see Table4.12). Produc
ing the westernmost structure is generally most compatible 
to this window, 

Even with this timing window (July 15 to October 30th, 
Figure 2.10) a number of species would be affected during 
some critical period (see Figure 4.4). However, except for 
grizzly bear, the timing window overlaps only at the begin
ning or end of an important period. In the case of the grizzly, 
riparian and berry foraging areas off the face of the Front 
and alpine and whitebark pine feeding sites behind the face 
would probably receive more use during this period. The 
more critical periods for Rocky Mountain goats would be 
avoided. 

Bighorn sheep winter range/rutting areas may be affected 
beginning in mid-September, especially under Volcano 
Reef (S-5)and in areas close to the mouths of the South and 
North of Forks Dupuyer Creek (E-5and S-8).Raptorscould 
be affected during the final 2 weeks of their breeding cycles, 
at least for the two most prevalent species, prairie falcon 
and golden eagle, and nest abandonment or other harmful 
effects are not considered as likely as during earlier periods 
(Dubois and BLM, 1987).During the early and more severe 
winters, early mule deer migrants might also be slightly 
impacted. 

In the area off the face of the Front, Rocky Mountain goat, 
bighorn sheep, and cliff-nesting raptor habitats do not 
overlap with grizzly bear habitat or deer and elk winter 
range. Thus, the latter three species are the ones of most 
concern and an August 15th to November 30th or Septem
ber 1stto December 15thfall drilling window appears to be 
the best window available. Riparian areas, especially Ante-
lope Butte Swamp, are important to grizzlies, but most of 
the berries found in the flatlands, principally Shepherdia 
under overstories of limber pine, should have passed their 
usefulness by September 1st. Therefore, bears may be 
spending more time following the phenology (the flower
ing of plants in relation to climate) of remaining green 
vegetation to higher elevation sites as well as searching for 
pine nuts and initiating their den sites. Mule deer and elk 
would be affected, possibly as early as late October, if harsh 
weather occurs that early. Hunting pressure may impede 
their movement onto flat lands this early. Wintering deer 
and elk would be most stressed laterduring January-March. 
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Figure 4.4 Cumulative Effects on Wildlife in Alternative Four on a One-Mile 



Cumulative Effects on Wildlife for Alternative4 Based on 
a One-Mile Zone of Influence as Shown on Figure 4.4 

Gas Injection
1-8 1-5 Plant Well 1-13 1-19 B-1 5-2 5-3 5-4 5-5 5-8 E-1 E-2 E-3 E-4 E-5 E-6 

Grizzly Bear 

(Spring range or 

denninghabitat) X X X X x x x x x x x x x x x x x x 


Goat 
(Occupied habitat 
or lick) x x x x x x x X X 

Bighorn Sheep
(Winter range) x x X 

Elk 
(Winter range) x x x X x x x x x x x x x x x x x 

Mule Deer 
(Winter range) x x x X x x x x x x x x x x x 

Rocky Mountain 


Raptors 

(Prairie Falcon or 

Golden Eagle

occupied cliffs) x x x x x x x x X X 


SCORE 3 3 3 3 5 5 5 4 5 5 6 5 3 5 2 3 5 2 


- Habitat delineations from the Interagency Rocky Mountain Front Wildlife Monitoring/Evaluation Program, BLM et al., 1987. 

- Each site receives a score of one when a species habitat lies within one mile of the well location. 
- Scores are cumulative when effects from two or more sites overlap. 
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The effects of Alternative 4 on snag dependent species, 
furbearers, and Forest Service sensitive species will be 
similar to those discussed in Alternative 2. The main 
difference will be the potential effects to cutthroat trout in 
the Cow Creek drainage. Without the dri’lling of 5-6 and 
S-7 and the corresponding road construction,the degree of 
sedimentation that would reach the lower gradient reaches 
of Cow Creek will be greatly diminished,thereby reducing 
the potential effect on the fisheries that are present. 

Drilling the S-8 well with the specifiedtiming window will 
ensure that nest abandonmeni by harlequin ducks will not 
take place and the only effect would be the displacementof 
the hen and her brood up or down stream to avoid the 
disturbance. 

The implementation of effective road closures will also 
lessen the effect of the taking of furbearers by trappers. 

The long-termcumulativeimpactsof productionovermany 
years are the most significant and difficult to mitigate. 
Frequent and uncontrolledhuman intrusion occumngalong 
roads to wellheads, by either the generalpublic or company 
workers monitoring facilities, would significantly impact 
many species. Human activity at this level could possibly 
cause long-term avoidance of the habitats necessary to 
sustain a species through its yearly life cycle; the result 
would be the loss of individuals or perhaps whole popula
tions. 

The key to lessening the long-term impacts of production is 
to remotely monitor wellheads and process the gas at one 
plant. Reducing the number and kinds of habitats affected 
would not significantly change from Alternative 2 to this 
alternative, but the amount of negative impact during pro
duction would be significantly less. 

The effects of abandonment would be similar to those 
discussed in Alternative 2. The differences would be that 
less disturbance would probably occur as fewer facilities 
would have to be dismantled; smaller areas reclaimed; and 
possibly lower quality roads may have been constructed, 
requiring less work to obliterateand reclaim. Less negative 
influence on wildlife populations may have occurred be-
cause of remote monitoring, thus, the possibility of rapid 
and full recovery of all wildlife would be greater. 

Appendix 0contains the Wildlife Monitoring Plan for the 
Blackleaf EIS Area. 

TETON ROADLESS AREA 

When this sectionaddressesthe Blackleaf-Dupuyer Unit, it 
is addressing that unit of the Teton Roadless Area. 

Alternative 1 

Under Alternative 1, one existing well (1-13) would be 
active on roadless lands. The only change from the present 
situation would be the removaI of existing water tanks. 

Natural Integrity 

The continued production of the 1-13well would not alter 
long-term ecologicalprocessesthat are currentlyoperating. 
The natural integrity of the Teton Roadless Area would be 
unaffected. 

Apparent Naturalness 

Removal of the condensatetanks at the 1-13well site would 
reduce, but not eliminate, the unnatural appearance of this 
development. The remainder of the Teton Roadless Area 
would be unaffected by Alternative 1. 

Remoteness 

Alternative 1 would not alter the existing “remote” condi
tions in the Teton Roadless Area. 

Solitude 

By removing condensate tanks at the 1-13 wellsite, the 
number of visits the field operator would make to the 1-13 
would be reduced. Conditionsfor solitude would be slightly 
enhanced. Otherwise, solitude in the Teton Roadless Area 
would be unaffected. 

Special Features 

The special biological, scenic, and geological features in 
the Teton Roadless Area would not be altered. 
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ManageabilitylBoundaries 

Alternative 1 would not affect the high degree of manage-
ability presently afforded by the boundaries of the Teton 
Roadless Area. 

Special Places - Special Values 

This alternativewould not affect the combination of values 
that makes the Blackleaf area special to many people. 

Cumulative Effects 

This alternative would not have any substantive effect on 
roadless lands, and therefore would not contribute to any 
cumulative effects. 

Alternative 2 

Under Alternative 2, five new step-out wells (S-3, S-5, S-
6, S-7, and S-8) and one exploratory well (E-5) would be 
developed on the Blackleaf Unit within the Teton Roadless 
Area. These six wells would require 6.6 miles of road 
construction and 6.6 miles of subsurfacepipeline. The 5-4 
well on MDFWP lands would require 0.3 miles of road and 
pipeline on roadless lands. The road/pipeline corridor for 
all these wells would be 30-50feet wide. Production facili
ties (condensatetanks and separation equipment)would be 
located at each wellsite. The 1-13 well would continue to 
operate and its existingproduction facilitieswould remain. 

Natural Integrity 

Under Alternative2, the natural integrityof the 15,360acre 
Blackleaf Unit of the Teton Roadless Area would be sub
stantially reduced. Construction of 6.9 miles of new roads 
and the subsequent activity along these roads would affect 
long-termecological processes in the Blackleaf Unit forthe 
life of the field (approximately 25 years). After field aban
donment, an interval of at least several decades may be 
required before interrupted,long-termecologicalprocesses 
resume. 

The long-term ecological relationships adversely affected 
by Alternative 2 would be those relationships between 
certain T & E wildlife species and their important habitats. 
According to the wildlife analysis on page 104 (in DEIS), 
activity associated with the six new wells and three new 
roads in the Teton Roadless Area would have “significant 
negative impacts” on wildlife. 
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Specifically, the wildlife analysis reports that activity re
lated to producing the s-6, s-7,and s-8wells may eliminate 
bighorn sheep use in the Volcano Reef and South Fork 
Dupuyer Areas (p. 106in DEIS). Loss of sheephabitat may 
lead to population losses (p. 106in DEIS). 

The wildlife analysis also indicates that production activi
ties related to the S-3, S-4, S-5, S-6, S-7,S-8,and E-5 wells 
would impact mountain goat and elk winter range and 
kidding/calving areas, causing these species to reduce ac
tivitiesto areas,habitats,and times of day where encounters 
with humans are minimal (p. 106,DEIS). This can change 
the ecology or reducethe size of apopulation by habituating 
animals to live in second rate habitats. The production 
activity related to these seven wells may adversely affect 
grizzly bears, prairiefalcons, and golden eagles that use the 
Muddy Creek and Volcano Reef areas (pages 104-106 in 
DEIS). The populations of these three species may experi
ence reductions in these areas. 

Production activity related to the S-3 well and the S-4 
access road on roadless lands in combination with activity 
around the S-4,1- 19,and B-1wells on MDFWP lands may 
lower the area’s ability to support mule deer (p. 106 in 
DEIS). 

The loss of important habitat and possible population 
declines for four large herbivores (elk, mule deer, bighorn 
sheep, and mountain goat), one large omnivore (grizzly), 
and two carnivores (golden eagle and prairie falcon) is a 
direct effect to long-term ecological processes in the 
Blackleaf Unit of the Teton Roadless Area. Impacts on 
these seven speciesmay acceleratefollowing the drillingof 
each successive well. These effects (displacement and 
reproductiverate declines)would last for the 25-year life of 
the field. Specieswith relativelylow reproductiverates like 
the grizzly, mountain goat, and golden eagle may take 
considerable time to recover. For the remaining species, 
recovery may occur within 10 to 20 years. 

The displacement of wildlife from activity related to wells 
would also affecttwo otherlong-ternecological processes: 
the relationships between 1) herbivores and predators and 
2) herbivores and native grasslands. 

Reduced populations of elk, mule deer, and bighorn sheep 
in the Blackleaf Unit would diminish the food base avail-
able to mountain lions, wolves, grizzlies,coyotes,bobcats, 
and wolverines. A smaller food base may lead to reduced 
populations of these predators. Loss of nesting prairie 
falcon and golden eagle habitat may allow increases in 
rodent populations. Such increases may allow weasel, 
badger, and mink populations to rise. 
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Reductions in mountain goat, mule deer, elk, and bighorn 
sheep populations for extended periods (>20 years) would 
alter the species composition of native grasslands in the 
Blackleaf Unit. The loss of large grazing ungulates would 
increase the vigor and productivity of palatable species. 
Over time, the percentage of these species would increase 
in native grassland communities. In some areas, reduced 
grazing pressure would hasten the development of climax 
rough fescue communities. 

Apparent Naturalness 

Construction of 6.9 miles of roads and pipeline and the 
installation of five new wellsite production facilitieswould 
sfibstantially diminish apparent naturalness on approxi
mately 2600 acres (4%) of the Teton Roadless Area. 

The S-3 well production faci5ties and the 0.6 mile access 
road and pipeline to the 5-3 and S-4 well would reduce the 
natural character of 250 acres in the Muddy Creek Canyon. 
The 30-50 foot wide roadtpipeline corridor that accesses 
the S-3and S-4 would be a dominant human intrusion in the 
pristine canyon. Condensate tanks (typically 12 feet wide 
and 20 feet high) and a building housing separation equip
ment with a 25-30foot high flarestack(hingedfor laydown) 
would also detract from the undisturbed appearance of the 
Muddy Creek Canyon. 

The S-5, S-6, and S-7 wells would line the face of Volcano 
Reef. The road,pipeline,and facilitiesassociated with these 
wells would diminish the apparent naturalness of 1500 
acres (3%)along the east side of Volcano Reef. The 4.4 
miles of new road and pipeline would add an unnatural 
element to this previously natural landscape. The pipeline 
road corridor would be visible from Highway 89, 17 miles 
to the east. The condensatetanks and separation facilitiesat 
each wellsite would further detract from the area’s natural 
character,although they would be painted to blend with the 
natural landscape. 

The S-8 well production facilitiesand the 0.25 miles access 
road and pipeline would reduce the natural character of 200 
acres in the South Fork Dupuyer Canyon.The roadlpipeline 
corridor and wellsitefacilitiescombineto give an unnatural 
appearance to this area. 

The 1 mile of access road to the E-5 site would slightly 
reduce the natural character of 640 acres in North Fork 
Dupuyer Creek valley. Presently, a jeep trail accesses this 
site. Upgrading this trail to a road would not represent a 
major reduction in apparent naturalness. However, the 
signsof human activitywould be more obviousto the casual 
observer. 

The continued presence of condensate tanks, separation 
facilities, and access road at the 1-13 well site would 
perpetuate the unnatural appearance of 60 acres in the 
Blackleaf canyon. 

Remoteness 

The construction of 6.9 miles of roads would increase 
accessibility and diminish remoteness on approximately 
2,600 acres (4%) of the Teton Roadless Area. The S - 3 t S -
4 access road would substantiallyreduce remoteness in the 
250 acre Muddy Creek Canyon. The S-51s-61s-7 access 
road would eliminate remote conditions along the eastern 
front of Volcano Reef. Converting the existing jeep trails 
to roads to access the S-8 and E-5 sites would only slightly 
reduce remote conditionsin the SouthFork Dupuyer Creek 
and North Fork Canyons. 

Solitude 

The addition of 6.9 miles of roads and 5 new wellsites 
would reduce opportunities for solitude on the Blackleaf 
Unit during the life of the field. During road/pad construc
tion and drilling, noise and human activity levels would 
increase (p. 124-125, DEIS). The number of annual visitor 
days would increase by an estimated 400% during the 
drilling phase. 

During the production phase, there would be a reduction in 
noise and human activity. Despite this decline, noise and 
human activity levels would still be higher than before 
development. Increased road traffic from wellsitemonitor
ing and condensate removal would produce intermittent 
daily noise along road corridors. The number of annual 
visitor days would be about twice the pre-projectlevel. The 
areas impacted by these activities would be the Muddy 
Creek, SouthFork Dupuyer Creek andNorth Fork Dupuyer 
Creek Canyons and Volcano Reef. Approximately 2,800 
acres (4%) would no longer be suitable for people seeking 
solitude. Following road abandonment, conditions for 
solitude could be restored by road reclamation. 

Special Features 

Special scenic and biological features would be altered by 
Alternative 2. The view created by the massive, sheer 
limestone cliffsthat linethe western boundary of the project 
areawould be changedby the S-51s-61s-7accessroad. This 
road would traverse the length of the eastern slope of 
Volcano Reef, a dominant feature of the landscape. The 
aesthetic appeal of the Muddy Creek Canyon waterfall 
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would be reduced by the presence of a road and wellsite 
facilities nearby. 

There would be no affects to unique plant communities in 
the Teton Roadless Area. 

The wildlife values found in the Blackleaf Unit would be 
reduced. Wildlife abundance and diversity would decline. 
The density of prairie falcon and golden eagle nests would 
not remain. The continued health of the grizzly population 
may be affected. 

Manageability/Boundaries 

Implementation of Alternative 2 would reduce the Teton 
Roadless Area by 2,600 acres. This would be a 4% 
reduction for the total Teton Roadless Area and a 17% 
reduction in the Blackleaf Unit portion of the roadless area. 
The proposed activities would not create any roadless 
islands or peninsulas. Maintaining roadless conditions on 
the remaining acreage would not be more difficultbecause 
the effects are restricted to the eastern edge of the roadless 
area. 

Special Places - Special Values 

Alternative 2 would reduce several of the values that make 
the Blackleaf area a special place for many people. The 
perceived pristine character of the Rockiesmigh Plains 
transition zone would be altered. The presence of humans 
and their activities would be evident and detract from the 
special experience many people have when they visit the 
Blackleaf area. 

Cumulative Effects 

The Teton Roadless Area is part of the 866,330 acre Bear-
Marshall-Scapegoat-Swan Roadless Area which is con
tiguous to the Bob Marshall Wilderness Complex. There 
are 336,620 acres of this roadless area on the Lewis and 
Clark National Forest, Rocky Mountain District. Since the 
Forest Plan was implemented in 1987, timber harvest and 
private access activities on the Rocky Mountain District 
have removed the roadless status from-320 acres in the 
Renshaw and BenchrnarkBlk Creek Roadless Areas. The 
2,600 acres affected by Alternative 2 would diminish the 
roadless lands on the Rocky Mountain District by an 
additional 0.8%. 

Alternative 3 

Under Alternative 3, the one existing well (1-13)would be 
active on roadless lands. The only change from the present 
situation would be the removal of existing condensate 
tanks. 

Natural Integrity 

The continued production of the existing 1-13 well would 
not alter long-term ecological processes that are currently 
operating.The natural integrityof the Teton Roadless Area 
would be unaffected. 

Apparent Naturalness 

Removal of the existing condensate tanks at the 1-13 
wellsite would reduce, but not eliminate, the unnatural 
appearance of this gas development. The remainder of the 
Teton RoadlessArea would be unaffected by Alternative3. 

Remoteness 

Alternative 3 would not alter the existing remove condi
tions in the Teton Roadless Area. 

Solitude 

By removing condensate tanks at the 1-13 wellsite, the 
number of visits the field operator would make to the 1-13 
would be reduced. Conditionsfor solitudewould be slightly 
enhanced. Otherwise, solitude in the Teton Roadless Area 
would be unaffected. 

Special Features 

The special biological, scenic, and geological features in 
the Teton Roadless Area would not be altered. 

Manageability/Boundaries 

Alternative 3 would not affect the high degree of manage-
ability presently afforded by the boundaries of the Teton 
Roadless Area. 
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Special Places - Special Values 

This alternativewould not affect the combinationof values 
that makes the Blackleaf area special to many people. 

Cumulative Effects 

Alternative 3 would not produce any substantiveaffects to 
the Teton RoadlessArea and therefore would nor contribute 
to any cumulative affect. 

Alternative 4 

Under Alternative2, three new step-outwells (S-3, S-5 and 
S-8) and one exploratorywell (E-5)would be developedon 
the Blackleaf Unit of the Teton Roadless Area. These three 
wells would require 4.35 miles of road construction and 
4.35 milesof subsurfacepipeline. T ie  S-4well on MDFWP 
lands would require 0.3 miles of road and pipeline on 
roadless lands. The road/pipeline corridor for all these 
wells would be 30-50 feet wide. A building housing 
separation equipment would be situated at each wellsite. 
The 1-13 well would continue to operate; its condensate 
tanks, however, would be removed. 

Natural Integrity 

Under Alternative 4, the natural integrity of the Blackleaf 
Unit of the Teton Roadless Area would be reduced. Con
struction of 4.65 miles of new roads and the subsequent 
activity along these roads would affect long-term ecologi
cal processes in the Blackleaf Unit for the life of the field 
(approximately 25 years). After field abandonment, sev
eral decades may be required before interrupted long-t 
ecological processes resume. The long-term ecological 
relationships affected by Alternative 4 would be those 
relationships between certain wildlife species and their 
important habitats. Accordingto the wildlifeanalysison (p. 
113 in DEIS), activity associated with the four new wells 
and three new roads in the Teton Roadless Area may have 
long-term cumulative impacts on wildlife. The degree of 
these impacts may be reduced if remote monitoring pro
duces significantly less human activity along roads and at 
wellsites than onsite monitoring (p. 113 in DEIS). 

Specifically, the wildlife analysis reports that activity re
lated to producing the s-5,E-5 and S-8 wells would affect 
bighorn sheepuse in the VolcanoReef, North Fork Dupuyer, 
and South Fork Dupuyer areas (p. 1 13 in DEIS). 

The wildlife analysis also indicates that production activi
ties related to the S-3, S-4, S-5, S-8, and E-5 wells would 
impact mountain goat and elk winter range and kidding/ 
calving areas and may cause long-term avoidance of the 
habitats necessary to sustain a species through its’ yearly 
life cycle; the result may be the loss of individuals or 
perhaps whole populations(pp. 113-114,DEIS). However, 
remote monitoring will lessen these impacts. The produc
tion activity related to these five wells was expected to 
affect prairie falcons and golden eagles that use the Muddy 
Creek and Volcano Reef areas (pp. 113-114 in DEIS). The 
populationsof these two speciesmay experiencereductions 
in these areas. 

Production activity related to the S-3 well and the S-4 
access road on roadless lands in combination with activity 
around the S-4,1-19 and B- 1 wells on MDFWP lands may 
lower the area’s ability to support mule deer (p. 113 in 
DEIS). 

The loss of important habitat and possible population 
declinesfor four largeherbivores(elk,mule deer, mountain 
goat, A d  bighorn sheep) and two carnivores (golden eagle 
and prairie falcon) c titute a direct, adverse affect to 
long-term ecologicalprocesses in the Blackleaf Unit of the 
Teton Roadless Area. Adverse affects to these six species 
would accelerate following the drilling of each successive 
well. These affects (displacement and reproductive rate 
declines)would last for the 25-yearlife of the field. Species 
with relatively low reproductiverates like the golden eagle 
and mountain goat may take considerable time to recover. 
For the remaining species recovery may occur within 10to 
20 years (p. 113 in DEIS). 

The displacementof wildlife from activity related to wells 
would alsoaffecttwo other long-termecologicalprocesses, 
the relationships between 1)  herbivores and predators and 
2) herbivores and native grasslands. 

Reduced populations of elk, mule deer, and bighorn sheep 
in the Blackleaf Unit would diminish the food base avail-
able to mountain lions, wolves, grizzlies, coyotes, bobcats, 
and wolverines. A smaller food base may lead to reduced 
populations of these predators. Loss of nesting prairie 
falcon and golden eagle habitat may allow increases in 
rodent populations. Such increases may allow weasel, 
badger, and mink populations to rise. 

Reductions in mule deer, mountain goat, elk, and bighorn 
sheep populations for extended periods (>20 years) would 
alter the species composition of native grasslands in the 
Blackleaf Unit. The loss of large grazing ungulates would 
increase the vigor and productivity of palatable species. 
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Over time, the percentage of these species would increase 
in native grassland communities. In some areas, reduced 
grazing pressure would hasten the development of climax 
rough fescue communities. 

Apparent Naturalness 

Construction of 4.65 miles of roads and pipeline and the 
installationof threenew wellsiteproductionfacilitieswould 
substantially diminish apparent naturalness on approxi
mately 1,800acres in the Teton Roadless Area's Blackleaf 
Unit. 

The S-3 well production facilities and the 0.6 mile (on 
roadless lands) access road and pipeline to the S-3 and S-4 
well would reduce the natural character of 250 acres in the 
Muddy Creek Canyon. The 30-50 feet wide roadlpipeline 
corridor that accesses the S-3 and S-4 would be a dominant 
human intrusion in the pristine canyon. The building that 
houses separationequipment witha25-30feethigh flarestack 
would also detract from the undisturbed appearance of the 
Muddy Creek Canyon. 

The road/pipeline corridor that accesses the S-5 site build
ing would diminish the apparent naturalness of 650 acres 
along the east side of Volcano Reef. The 2.9 miles of new 
road containing numerous switchbackswould add a major 
unnatural element to this natural landscape. The pipeline/ 
road corridor would be visible from Highway 89, 17 miles 
to the east. The separation facilities, while painted a color 
to blend with the natural landscape, would further detract 
from the area's natural character. 

The S-8 well production facilities and the 0.25 mile (on 
roadless lands) access road and pipeline would reduce the 
natural character of 200 acres in the South Fork Dupuyer 
Canyon. The road/pipeline corridor and wellsite facilities 
combine to give an unnatural appearance to this area. 

The 1 mile of access road to the E-5 site would slightly 
reduce the natural character of 640 acres in Norfh Fork 
Dupuyer Creek Valley. Presently, a jeep trail accesses this 
site. Upgrading this trail to a road would not represent a 
major reduction in apparent naturalness. However, the 
signsof human activity would be more obviousto the casual 
observer. 

The continued presence of separation facilities and access 
road at the 1-13 wellsite would perpetuate the unnatural 
appearance of 60 acres in the Blackleaf Canyon. 

Remoteness 

The construction of 4.65 miles of roads would increase 
accessibility and diminish remoteness on approximately 
1,800 acres (3%) of the Teton Roadless Area. The S-31 
S-4 access road would reduce remoteness in the 250 acre 
Muddy Creek Canyon. The S-5 access road would elimi
nate remote conditions along a portion of Volcano Reef's 
eastern front. Converting the existing jeep trails to roads 
into access the 5-8 and E-5 sites would only slightlyreduce 
remote conditions in the South Fork Dupuyer Creek and 
North Fork Dupuyer Creek Canyons. 

Solitude 

The addition of 4.65 miles of roads and three new wellsites 
would reduce opportunities for solitude on the Blackleaf 
Unit during the life of the field. During road/pad construc
tion and drilling, noise and human activity levels would 
increase (p. 124-125 DEIS). Noise would be detected 1/4-
112mile from constructionand drilling sites (p. 125DEIS). 
The number of annual visitor days would increase by an 
estimated 300% during the drilling phase. 

During the production phase, there would be a reduction in 
noise and human activity. Despite this decline, noise and 
human activity levels would still be higher than before 
development. Increased road traffic from wellsitemonitor
ing and condensate removal would produce intermittent 
daily noise along road corridors. The number of annual 
visitor days would be approximately 1.5-times the pre-
project level. The areas impacted by these activitieswould 
be the Muddy Creek, South Fork Dupuyer Creek, and North 
Fork Dupuyer Creek Canyons and Volcano Reef. Approxi
mately 2,000 acres would no longer be availablefor people 
seekingsolitude. Following road abandonment,conditions 
for solitude could be restored by road reclamation. 

Special Features 

Special scenic and biological features would be altered by 
Alternative 4. The view created by the massive, sheer 
limestone cliffsthat line the westernboundary of the project 
area would be affected by the S-5 access road. This road 
would traverse 1/3 the length of the eastern slope of Vol
cano Reef, a dominant feature in the Blackleaf landscape. 
The aesthetic appeal of the Muddy Creek Canyon waterfall 
would be reduced by the presence of a road and wellsite 
facilities nearby. 

There would be no affects to previously identified unique 
plant communities in the Teton Roadless Area. 
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The wildlife values found in the Blackleaf Unit would be 
reduced. Wildlife abundance and diversity may decline. 
The density of prairie falcon and golden eagle nests would 
not remain. 

Manageability/Boundaries 

Implementation of Alternative 4 would reduce the Teton 
Roadless Area by 1,800 acres. This would be a 3% 
reduction for the total Teton Roadless Area and a 12% 
reduction in the Blackleaf Unit portion of the roadless area. 
The proposed activities would not create any roadless 
islands or peninsulas. Maintaining roadless conditions on 
the remaining acreage would not be more difficultbecause 
the affected area is restricted to the eastern edge of the 
roadless area. 

Special Places - Special Values 

Alternative 4 would reduce several of the values that make 
the Blackleaf area a special place for many people. The 
perceived pristine character of the RockiesbIigh Plains 
transition zone would be altered. The presence of humans 
and their activities would be evident and detract from the 
special experience many people have when they visit the 
Blackleaf area. 

Cumulative Effects 

The Teton Roadless Area is part of the 866,330 acre Bear-
Marshall-Scapegoat-Swan Roadless Area. There are 
336,620 acres of this roadless area in the Lewis and Clark 
National Forest,Rocky Mountain District. Sincethe Forest 
Plan was implemented in 1987,timber harvest and private 
access activities on the Rocky Mountain District have 
removed the roadless status from 320 acres in the Renshaw 
and BenchmarkElk Creek Roadless Areas. The 1,800 
acres affected by Alternative4 would diminishthe roadless 
lands on the Rocky Mountain District by an additional 
0.5%. 

OIL AND GAS 

Production values for each well in each alternative were 
developed using the methods and information contained in 
Appendix E. 

Alternative 1 

Under Alternative 1, only 2 of 25 federal leases in the EIS 
area would be developed. The lessees holding the remain
ing 23 leases would be denied the right to develop their 
leases.Additionalgeologic and reservoir informationwould 
not be obtained for future applications. 

Central production facilities would increase pipeline costs 
and operating costs (due to remote monitoring and mainte
nance costs). The ultimate recovery of producible reserves 
would decrease because of fluid buildup in the wellbores 
and increased back pressure on the well and producing 
formation.Inlinecompressorscould be used to decrease the 
back pressure, but may not be cost effective. 

The reservoir produced by the 1-5 and 1-8 wells would 
produce between 9.4 and 18.5BCF of the estimated 10.4to 
29.8 BCF of recoverable reserves. 

The reservoir produced by the 1-13 and 1-19 wells would 
produce between 4.3 and 8.5 BCF of the estimated 7.4 to 
75.8 BCF of recoverable reserves. 

Between 13.7 and 27.0 BCF of the estimated 110 to 284 
BCF of recoverable gas in the EIS area would be produced. 
Table 4.13 lists the estimated high production and low 
production estimatesand well life for each well projected in 
this alternative. 

TABLE 4.13 

ESTIMATED PRODUCTION' 
ALTERNATIVE 1 

~~ 

Dates Based 
on High 

Estimated Estimated Production 
Well High High Under this 
No. Location Production Production Alternative 

1-5 5-26N-8W 9.8 BCF 4.4 BCF 1983-2011 
1-8 8-26N-8W 8.7 BCF 5.0 BCF 1983-2012 
1-13 13-26N-9W 4.1 BCF 2.1 BCF 1991-2013 
1-19 19-26N-8W 4.4 BCF 2.2 BCF 1991-2014 

Totals 27.0 BCF 13.7 BCF 

'BLM. 1989. 
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Alternative 2 

This alternative projects the maximum development rea
sonably expected. Thirteen of 25 federal leases would be 
developed. Wells are proposed in 10 of 11 high potential 
sections, 4 of 25 medium potential sections and in 1 low 
potential section (re-entry of a plugged well). This would 
result in the development, with minimal restrictions, of 
6,400 high, 2,560 medium and 640 low potential acres. 
Substantial geologic and reservoir information would be 
obtained for future applications. 

Because production equipment would be onsite, maximum 
gas recovery would occur. Equipment costs would also 
increase because of production equipment at each site. 
However, the financial gain from the additional reserves 

recovered would more than offset these costs. Pipelining 
expenses would decrease. 

Thereservoir produced by the 1-5and 1-8wells would have 
an additional well drilled (S-1). Total recovery from this 
reservoir is estimated between 10.4 and 29.8 BCF. 

The reservoir produced by the 1-13and 1-19wells would be 
further evaluated by up to eight step-out wells. Production 
estimates for this reservoir range from 7.4 to 75.8 BCF. 
Total recovery from both reservoirs is estimated between 
17.8 and 105.6 BCF. 

Table 4.14 lists the estimated high production and low 
production estimates and well life for each well projected 
under Alternative 2. 

TABLE 4.14 

ESTIMATED PRODUCTION' 


ALTERNATIVE 2 


Dates Based On 
Estimated High Estimated Low High Production 

Well Number Location Production Production Under This Alternative 

1-5 5-26N-8W 9.7 BCF 4.9 BCF 1983-2012 
1-8 8-26N-8W 10.9 BCF , 5.5 BCF 1983-2013 
1-13 13-26N-9W 5.5 BCF 2.8 BCF 1991-2016 
1-19 19-26N-8W 5.8 BCF 2.9 BCF 1991-2016 
B-1 19-26N-8W 3.5 BCF 1.7 BCF 1991-2012 
s-1 21-26N-8W 9.2 BCF 0" 1992-2021 
s-2 32-26N-8W 14.7 BCF 0" 1992-2025 
s-3 24-26N-9W 4.5 BCF 0" 1992-2015 
s-4 30-26N-8W 13.8 BCF 0" 1993-2025 
s-5 12-26N-9W 8.0 BCF 0" 1993-2021 
S-6 1-26N-9W 10.0 BCF 0" 1993-2022 
s-7 2-26N-9W. 4.7 BCF 0" 1994-2017 
S-8 35-26N-9W 5.3 BCF 0" 1994-2018 
E-1 9-25N-8W 0"" 0" 1994 
E-2 6-25N-8W 0"" 0" 1995 
E-3 20-25N-8W 0"" 0" 1995 
E-4 13-27N-9W 0"" 0" 1995 
E-5 27-27N-9W 0"" 0" 1996 
E-6 26-27N-9W 0"" 0" 1996 

Totals 105.6 BCF 17.8 BCF 

"This represents the possibility of the well being a dry hole. 
**This assumes the well to be a dry hole. 

'BLM, 1989. 
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Alternative 3 

Oil and gas development drilling would be severely limited 
under this alternative. Four of 25 federal leases would be 
developed. Only two medium potential and two high poten
tial sections would be drilled. Additional geologic and 
reservoir information obtained for futureapplicationswould 
be minimal. 

Based on the Rocky Mountain Front Guidelines, leases 
within Segment A of Figure 2.7 could not realistically be 
developed because of overlapping timing restrictions. Leases 
within Segment B of Figure 2.7 would have a short timing 
window of 90 to 120 days in which to perform drilling 
activities. The remaining 10% of the EIS area would be 
available for development subject to the Endangered Spe
cies Act restrictions and standard management practices. 
Timing restrictions based on RMFWG would delay drill
ing, pipelining, and possibly work over activities. Delays of 
this type increase costs, possibly decrease production quan
tities and may result in the premature abandonment of 

Central production facilities would cause the same impacts 
as those discussed in Alternative 1. 

The reservoir being produced by the 1-5, 1-8 and S-1 wells 
would produce between 9.4 and 25.4 BCF of gas. This 
represents a 1.0 to 4.4 BCF reduction in produced reserves 
compared to Alternative 2. 

Only one additional well (S-2) would be drilled in the 
reservoir containing the 1-13 and 1-19 wells. Total produc
tion from this reservoir would range between 4.3 and 19.5 
BCF. Potentially, 2.9 to 56.3 BCF of reserves would not be 
produced. 

Between 13.7 and 44.9 BCF of the estimated 110 to 284 
BCF within the EIS area would be produced under this 
alternative. 

Table 4.15 lists the high production and low production 
estimates and well life for each well projected in this 
alternative. 

producing wells. 

Well Number Location 

1-8 8-26N-8W 
1-5 5-26N-8W 
1-13 13-26N-9W 
1-19 19-26N-8W 
s-1 21-26N-8W 
s-2 32-26N-8W 
E- 1 9-25N-8 
E-4 13-27N-9W 

Total 

TABLE 4.15 

ESTIMATED PRODUCTION' 
ALTERNATIVE 3 

Estimated High 
Production 

9.8 BCF 

8.7 BCF 

4.1 BCF 

4.4 BCF 

6.9 BCF 

11.0 BCF 

0"" 

0"" 


44.9 BCF 

Estimated Low 
Production 

4.4 BCF 

5.0 BCF 

2.1 BCF 

2.2 BCF 

0" 

0" 

0" 

0" 


13.7 BCF 

Dates Based On 

High Production 


Under This Alternative 


1983-2011 
1983-2012 
1991-2013 
1991-2014 
1991-2017 
1992-2022 
1991 
1992 

"This represents the possibility of the well being a dry hole. 
**This assumes the well to be a dry hole. 

'BLM, 1989. 
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Alternative 4 

Under Alternative 4, 12 of 25 federal leases would be 
developed.Eight high potential, four medium potential and 
one low potential sections would be drilled. Substantial 
geologic and reservoir information would be obtained for 
future applications. 

Compared to Alternative 2, two wells (S-2 and S-4) have 
been moved and two wells (S-6and S-7)have beendropped. 
In the case of S-2, a small production decrease (0.1 BCF) 
results. In the S-4 case, substantial reserves would not be 
produced (10.0 BCF). 

Timing restrictions proposed under this alternative would 
cause the same impacts as those discussed in Alternative 3, 
but to a lesser degree. 

Centralproductionfacilities would cause impactssimilar to 
those discussed in Alternative 1. 

The reservoir being producedby the 1-5,l-8,and S-1 wells 
would produce between 9.4 and 25.4 BCF of gas. 

The reservoir produced by the 1-13, 1-19, B-1, S-2, S-3, 
S-4, S-5 and S-8 wells would produce between 5.6 and 42.8 
BCF. 

Total productionfrom both reservoirs is estimatedto range 

Table 4.16 lists the high production and low production 
estimates and well life for each well projected in Alterna
tive 4. 

a 


Dates Based On 

High Production 


Under This Alternative 


1983-2011 
1983-2012 
1991-2013 
1991-2014 
1992-2011 
1992-2018 
1993-2025 
1993-2014 
1994-2016 
1994-2019 
1995-2017 
1996 
1996 
1997 
1998 
1998 
1999 

between 16.3 and 68.2 BCF. 

TABLE 4.16 

ESTIMATED PRODUCTION' 


ALTERNATIVE 4 

Estimated High 
Production 

9.8 BCF 
8.7 BCF 
4.1 BCF 
4.4 BCF 
2.6 BCF 
6.9 BCF 
14.5 BCF 
3.4 BCF 
3.8 BCF 
6.0 BCF 
4.0 BCF 
0"" 
0"" 
0** 

0** 

0** 

0** 

68.2 BCF 


Estimated Low 
Well Number Location Production 

1-5 5-26N-8W 4.4 BCF 
1-8 8-26N-8W 5.0 BCF 
1-13 13-26N-9W 2.1 BCF 
1-19 19-26N-8W 2.2 BCF 
B-1 21-26N-8W 1.3 
s-1 21-26N-8W 0" 
s-2 32-26N-8W 0" 
s-3 24-26N-9W 0" 
s-4 19-26N-8W O* 
s-5 12-26N-9W 0" 
S-8 35-26N-9W O* 
E-1 9-25N-8W 0" 
E-2 6-25N-8W 0" 
E-3 20-25N-8W 0" 
E-4 13-27N-9W O* 
E-5 27-27N-9W 0" 
E-6 26-27N-9W O* 

Totals 15.0 BCF 
*This represents the possibility of the well being a dry hole. 
**This assumes the well to be a dry hole. 
BLM, 1989. 
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SURFACE WATER 

Alternative 1 

This alternative would result in one short reinjection pipe-
line and gas plant construction. However, there is little 
surface water in most areas along the pipeline route because 
precipitation sinks rapidly into the thick beds of gravel. 
Minor erosion would be expected only in or adjacent to the 
floodplainof Blackleaf Creek because that is the only place 
along the pipeline route where streamflow is carried from 
the mountains. 

The gas plant would be constructed on a cement pad. All 
spills would be contained on that pad, thereby minimizing 
the possibility of surface water contamination. 

The overall impacts would be minor. 

Alternative 2 

This alternative assumessubstantial constructionor surface 
disturbance in order to accommodate oil and gas develop
ment, creating a moderate possibility for soil erosion and 
subsequentsedimentation;particularly in the more erodible 
land types. Much of the area,notably landtype 204 (benches, 
fans and terraces of gravel alluvium), has little surface 
water because precipitation or runoff sinks rapidly into the 
thick beds of gravel. Erosion would be expected from 
constructionin or adjacentto the floodplains (land type 200, 
defined in Appendix I) of Blackleaf Creek, Muddy Creek, 
Clark Fork Muddy Creek,Chicken Coulee, and the forks of 
Dupuyer Creek. 

Other land types with high potential for sediment impacts 
to water quality include 201 (wetlands), 161(certain moun
tain foothills), and 14D (rotational slumps and mudflows). 
Wetlands are especially sensitive to construction impacts 

‘and activity in these areas must include restrictions for 
protecting wetlands. This alternative would allow only a 
short stretch of road reconstruction in wetlands. Land type 
161 has some erosion hazard, but would deliver little 
sediment to streams. Land type 14D is more extensive, 
mostly in front of the limestone reefs (cliffs) that dominate 
the landscape, but little erosion or other soil movement 
would be delivered to a flowing stream. When sediment is 
deliveredto the streamfrom these land types, it is often soon 
deposited by the stream along with other material from the 
floodplain. 
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Alternative 3 

This alternative provides for minimal construction or sur
face disturbance, creating a low possibility for soil erosion 
and subsequent sedimentation in the more erodible land 
types. 

The impacts to soil types 14D, 161,200 and 204 would be 
similar to those describedin Alternative2, onlyproportion
ately less. 

Alternative 4 

This alternative is similar to Alternative 2 in that there 
would be substantial construction and/or surface distur
bance in order to accommodate oil and gas development, 
creating a moderate possibility for soil erosion and subse
quent sedimentation,particularly in the more erodible land 
types. Because there would be two fewer wells in this 
alternative there would be less soil erosion and sedimenta
tion in this alternative than Alternative 2. 

GROUNDWATER 

Alternative 1 

Laying the reinjection pipeline from the 1-8 well to the 1-
16well would involvetrenchingthroughtalus and colluvial 
and alluvial outwash. This could produce a temporary 
loweringof groundwaterlevels in the trench itself. It would 
also create a temporary increase in the turbidity and sedi
ment in the groundwater.This would not create any impact 
at depth or off site because of the filtering effect of these soil 
types. Afterbackfilling the trench, there would be no lasting 
impacts. 

In the event of a pipeline leak or rupture, minor qnounts of 
produced condensate and associated water would escape 
and would rise to the surface like a spring. In this altema
tive, the maximum amount of fluid to escape is estimated at 
less than 20 barrels. The fluid would flow to the surface, the 

sate would readily evaporate and most portions of 
the produced water would percolate into the subsurface. 
Some water may enter aquifers such as along Blackleaf 
Creek, however, a spill of 20 barrels of produced water 
would have an imperceptible effect on the overall ground 
water quality asthe producedwater containsapproximately 
11,000PPM total dissolved solids. L 
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Pipeline leaks are generally the result of corrosion (15%), 
damage from external source (40%), material defects and 
construction (40%) and 5% miscellaneous causes (Layton, 
D. W. et al. 1984). In general 6% of the leaks occur along 
field gathering lines, 87% along transmission lines and 7% 
at compressor stations, dehydration and metering stations 
(Layton, D. W. et al. 1984).The pipelines from the 1-13and 
1-19 wells to the production facilities would be field gath
ering lines and have the fewest incidences of occurrence. 
The greatest probability of leaks would be the transmission 
line from the processing facility to the Montana Power 
pipeline, east of the EIS area. 

If a gas pipeline rupture were to occur, the pressure-
activated block valves on both sides of the ruptured portion 
of pipe close, causing an atmospheric discharge that de-
creases with time until the pressure within the pipe equals 
atmospheric pressure. Gas released from such failures 
would disperse in the form of an elongated puff or cloud 
(Layton, D. W. et al. 1984). 

The probability of a field gathering pipeline leak would be 
.00076 leaks per mile of pipeline per year (Layton, D. W. et 
al. 1984). The probability of a transmission line leak would 
be .0018 leaks per mile of pipeline per year. 

Alternative 2 

The quality of groundwater intercepted during road and 
drill pad construction would be lowered by introducing 
sediment. This would be a minor impact because of the 
filtering effect the alluvial gravels and because little ground-
water would be expected. Compaction of the road surface 
and drill pad would cause less infiltration and more runoff, 
and possibly a decreased rate of recharge. This would also 
be a minor impact because of the small surface acreage 
involved and eventual site reclamation. 

Construction work in cretaceous age shales, silts and thin 
sandstones (E-1, E-3, E-4, E-5, E-6, S-I, S-2, S-4, S-5, S-
6 and S-7;) could intercept ground water and temporarily 
increase the turbidity. This would be a minor impact be-
cause of the low volumes of groundwater expected and the 
filtering effect of the water percolating back into the ground. 

Construction work in unconsolidated alluvium (S-3 and S-
8) would also intercept groundwater and temporarily lower 
groundwater quality by increasing turbidity. Because of the 
filtering action of these gravels, this would be a minor 
impact. 

Construction work in Mississippian limestone (E-2) would 
intercept and divert groundwater to the surface. This would 
also be a minor impact because of the small area involved 
and because the intercepted water would infiltrate b k k  into 
the subsurface. 

Drilling fluids could enter subsurface aquifers and tempo
rarily lower groundwater quality. This would be a localized 
impact that would last only during the actual drilling 
operation. Infiltration would be minimized because of the 
conductor casing placed through the surface gravels. This 
conductor casing is cemented in place, approximately 20 
feet to 100 feet through these surface gravels. Deeper 
aquifers areprotected through installation of surface casing 
(See Standard Management Practices). Surface casing is 
cemented in the well bore after drilling approximately 700 
feet. The surface casing isolates thedrilling fluid from the 
fresh water aquifers, preventing contamination. 

Seepage from mud pits during drilling could contaminate 
groundwater in the vicinity of the drilling site. Drilling 
muds consist of bentonite clay, various hazardous and non-
hazardous additives and traces of contaminants such as 
diesel fuel and oil. 

Drill sites S-3 and S-8 would be located in unconsolidated 
alluvial gravels, which are very porous and water readily 
percolates in them. Mud pits constructed on the porous 
gravels could cause significant groundwater contamina
tion, unless lined. 

Drill site E-2 would involve placing mud pits on Mississip
pian limestone. The porosity of the limestone varies consid
erably. In general, drilling fluids would tend to plug pore 
spaces and not travel off site. Groundwater could be af
fected, however it would not be significant. The use of pit 
liners would make the risk of contamination minimal. 

The discussion of pipeline leaks (chance of occurrence, 
impacts, etc.) as discussed in Alternative 1 also applies to 
this alternative. 

Alternative 3 

Should groundwater be intercepted during road and drill 
pad construction, the quality would be lowered by introduc
ing sediment. This would not be expected to have any 
impact at depth or off site because of the filtering effect of 
the alluvial gravels. Compaction of the road surface and 
drill pad would cause less infiltration and more runoff, and 
possibly a decrease in the rate of recharge. This would not 
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be significantbecause of the small surface acreage involved 
and eventual site reclamation. 

Drill sites E-1, E-4, S-1 and S-2 would all involve road and 
drill pad construction in Cretaceous age shales, silts and 
thin sandstones. Which contain minor amounts of ground-
water. If this construction work shouldintercept groundwa
ter, the water quality would be temporarily lowered by 
sediment entering exposed water during construction. This 
would not be significant because of the expected low 
volumes and the filtering effect once the water percolates 
back into the ground. 

Overall, the impacts (drilling operations, mud pits, produc
tion and abandonment) would be proportionally similar to 
those described in Alternative 2. 

The discussion of pipeline leaks (chance of occurrence, 
impacts, etc.) as discussed in Alternative 1 also applies to 
this alternative. 

Alternative 4 

The impacts to groundwater from this alternative would be 
similar to those described in Alternative 2. However, this 
alternative assumes two fewer wells than Alternative 2 and 
thus, similar but fewer impacts. 

RECREATION 

Alternative 1 

The greatest impact created by this alternative would be 
construction noise heard by recreationists. 

Pipeline construction activities would temporarily increase 
the amount of heavy equipment and vehicle traffic on 
existing access routes, which could inconvenience some 
recreationists. These activities would also increase the 
amount of equipment and vehicle noise heard by 
recreationists. These impacts would be minor and short-
term. 

Summer activities such as camping, motorcycle travel, 
horseback riding, hiking, and picnicking would be tempo
rarily impacted. Most of this activity is spread over a large 
area and the interaction between construction activity and 
recreation activity would be minimal. 

Winter recreation would not be affected, unless some phase 
of construction takes place during the winter. If this were to 
occur, it would be a minor impact. 

Alternative 2 

Road construction to the S-3wellsite would reduce 80acres 
from a semi-primitive to a roaded-natural setting. This 
could change the recreation expectations of both the public 
and land managers. 

Road reconstruction would make existing routes more 
accessible and new road construction would increase mo
torized access into areas that were previously inaccessible. 

Such construction or upgrading of existing roads could be 
viewed in two ways. Some people may view increased 
accessibility to areas previously inaccessible as an opportu
nity to enhance and increase recreation uses and use areas, 
particularly hunting and hiking. Others may view it as a 
detriment to recreation in that quality hunting or recreation 
opportunities for the area may be diminished due to in-
creased accessibility and vehicle travel. 

Although snow conditions are generally not favorable in 
this area for snowmobile and cross-country skiing activi
ties, increased access could enhance those types of recre
ation uses. 

Four step-out wells and one exploratory well would be 
drilled in the Teton Roadless Area. A total of 5.9 miles of 
new road along the eastern border of the roadless area 
would be constructed to serve the potential wellsites. The 
wells would be located in the foothills below the limestone 
cliffs which create aphysical barrier between potential well 
development and the rest of the roadless area. With the 
exception of this activity occurring along the northeastern 
portion of the area, the Teton Roadless Area would remain 
roadless and retain its associated characteristics. Neverthe
less, some would argue that access of any kind is an 
intrusion that is incompatible with the area’s existing char
acter. 

Those recreationists seeking solitude in the vicinity of 
development activities would be displaced by the sights and 
sounds associated with exploration. 

Alternative 3 

The impacts of this alternative would be similar to those 
described in Alternative 1.However, the potential for such 
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impacts would increase slightly because of the increased 
activity in this alternative. 

The short segment of new road construction could be 
viewed as a positive or negative impact as discussed in 
Alternative 2. 

Alternative 4 

The impacts of this alternative would be similar to those 
described in alternative 2. However, the potential for such 
impacts would decrease slightly because of the access 
management portion of this alternative and because this 
alternative projects two fewer wells than Alternative 2. 

VISUAL RESOURCES 

Alternative 1 

This alternative would create the fewest impacts to visual 
resources. 

As very little new surface disturbance would occur, the 
status quo of the area would be very nearly retained and in 
some instances improved. Most of the activities projected 
would be in keeping with current management activities, 
which include roads and associated oil and gas and ranch 
buildings and operations. 

Dismantlingthe facilities at the fourproducingwells would 
improve the visual qualities, especially in foreground and 
middle ground views. The new gas processing plant would 
nearly be hidden from middle and background views be-
cause of the screening effect of the surroundinghills. The 
plant would only be noticeable from the road into the plant 
or the adjacent Blackleaf Creek drainage. 

The existing wells and roads have been designed to fit into 
the landscapeor are on flat land screenedby topographyand 
trees. 

Alternative 2 

Significant impacts to visual quality would occur with 
constructionof the roads to the E-2, S-2, and S-5 wellsites. 
Theseroadswould require anumber of switchbacksthrough 

forested areas. The impacts from both of these roads would 
be noticeable to all viewers, fore, middle and background. 
As the S-5 wellsite would be located in an area with a Class 
I11 visual resource management (VRM) objective (allow 
visual contrast, activities may be noticeable) on the Lewis 
and Clark National Forest, it would be at an acceptable 
level, even with the noticeable scenic deterioration. The 
roads to the E-2 and S-2 wellsites cross through the BLM’s 
Blind Horse Outstanding Natural Area. This area has a 
Class I VRM objective (all activities should be unnotice
able or blend with the landscape) and no amount of design 
or mitigation would reduce the visual impacts of this road 
to an acceptable level for this rating. The main impacts 
would be due to the continuous forest type found here and 
the number of switchbacksrequired to climb the imposing 
steep face of the Rocky Mountain Front. 

The roads to and the wellsites for the E-3, S-6 and S-7 wells 
would create visual impacts due to the elevation and land
scape types. However, only short sections of these roads 
shouldbe noticeable. Mitigationof wellpads shouldreduce 
impactsto a low level for middleand backgroundviews and 
to an acceptable level for foreground views. 

Sincethis alternative employs a number of facilities at each 
wellsite, the foreground view would be impacted. 

If all the projected roads and facilities were built there 
would be an obvious visual contrast to what is viewed 
currently.However, allsites,excepttheE-2 and S-5 wellsites, 
may be acceptable to the average viewer. 

Alternative 3 

Since this alternative eliminates the majority of wellsites 
and roads which create visual impacts and adopts a remote 
monitoring design for well operation, there would be few. 
impacts. The small limited facilities required for remote 
monitoringshouldblend in with the surroundinglandscape. 

Short-term impacts from pipelines may occur, but prompt 
rehabilitation and vegetation would limit these impacts in 
the long term. 

The impacts from gas plant constructionwould be the same 
. as found in Alternative 1. 

Overall, the visual impacts of this alternative would be 
similar to, although greater than Alternative 1 due to the 
additional number of roads and wellsites. 
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Alternative 4 

This alternative projects 12.25 miles of new road, 18 drill 
pads and 11.4 miles of road to be upgraded. 

This would result in overall moderate visual impacts to the 
area with some fairly localized areas of significant impact. 
In all casesexcept two, constructionof roads, drill pads and 
facilities should be within acceptable visual guidelines of 
the agencies. The exceptions would be the roads to the E-2 
and S-2 drill sites located within the BLM's Blind Horse 
Outstanding Natural Area. These roads would essentially 
split the ONA and exceed VRM standards for this Class 1 
area. This would therefore require a BLM Area Manager's 
override for these projects to proceed. 

The elimination of most wellsite facilities would signifi
cantly reduce the point source problems associated with 
man made structures in a natural environment.Elimination 
of the switchbackroad to the S - 3  well would reduce visual 
impactsfromthe main Blackleaf road. The new road to both 
the S-2 and S-4 wells south of Muddy Creek, would create 
moderate impacts to visual quality. 

The new gas processing plant located On Blackleaf Creek 
would be virtually invisible from most major travel routes 
due to its location. Only the foreground view should be 
affected. 

In summary,with the exceptionof the E-2 and S-2roads, all 
proposals in this alternative are within Visual Resource 
Management thresholds. 

NOISE 

Alternative 1 

The sources of the increased noise levels would include 
heavy equipmentduringthe pipeline constructionperiod (4 
to 6 weeks) and traffic on access roads. All of these noises 
would be short-term. 

Noise impacts from a gas plant would be minimal except 
during the brief construction phase (4 to 6 months), and 
from infrequent maintenance-relatedvehicular traffic. 

Alternative 2 

The noise level would increase in the immediatevicinity of 
any new wellsites and access roads. The sources of in-
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creased noise levels would include heavy equipment used 
during road construction, pad construction, development, 
production and abandonment. Most of these noises would 
be short-term. 

Any additional drilling operations, and access road use 
(both during drilling and field maintenance) would be a 
minor noise nuisance to recreational users of the area due to 
its small (1/4 to 1/2 mile) influence zone and temporary 4 
to 6-month nature. 

The noise impact areas (areas where wildlife displacement 
and nuisance Occur) are On Figure 
4.5 and would be similar for all the alternatives. 

These impacts would be similar to those described in 
Alternative 1, only proportionately smaller. 

Alternative 4 

These impacts would be similar to those described in 
2, only slightly less. 

TRANSPORTATION SYSTEM 

Alternative 1 

This alternative would not require any additional recon
struction or construction of roads as adequate access cur
rently exists. Also, this alternative would not require any 
additional access roads across private land holdings. There 
should be no additional impacts to the road system as 
overall road use would not increase. 

Alternative 2 

This dternative would require 2.1miles Of reCOI'lStruCtiOIl 
to provide access for the proposed exploratoryand step-out 
wells. These improvementswould consist of improvingthe 
road template to reduce erosion problems, improving sur
face drainage, and minimizing additional sedimentation. 
Someminimalroad alignmentimprovementswould alsobe 
required to allow safe use by a typical medium-depth 
drilling vehicle and its support vehicles. 



Figure 4.5 Noise Impact Area. 
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An additional 15.55 miles of new road system would be 
constructed to provide access to exploratory and step-out 
wells. These roads would consist of a 14-foot travelway 
located on grades in the rangeof 6% with brief pitches in the 
10% range. 

Because this alternative does not provide for road manage
ment, there is the potential for significant impacts to the 
road system from unlimited vehicle use by the public. 
Roads would tend to “washboard” and rutting during wet 
periods could be a significant problem. The unit operator 
would be most impactedand would necessarily spend extra 
time maintaining roads. 

Alternative 3 

This alternative would require 1.OO mile of reconstruction 
to provide accessfor the proposedexploratoryand step-out 
wells. These improvements would be the ‘same as those 
discussed in Alternative 2. 

An additional 2.10 miles of new road system would be 
constructed to provide access to the federal S-2 well. This 
road would consist of a 14-foottravelway located on grades 
in the range of 6%with brief pitches in the 10%range. 

This alternative would require constructingabout 1.O mile 
of access road across private land holdings. The road 
section accessing site E-4 is a portion of the North Fork of 
Dupuyer Creek Road which has been identified for rights-
of-way acquisition in the Lewis and Clark Forest Plan. This 
road has been identified as a high priority acquisition for 
providing public access to National Forest lands and this 
road segment should be retained for that purpose. The road 
accessingproducingwells 1-8and 1-13known as Blackleaf 
Road has also been identified for retention for accessneeds. 

The general impacts would be similar to those described in 
Alternative 2. However, there would be fewer impacts 
because of less new road construction and reconstruction 
and the proposed road management system. 

Alternative 4 

This alternative would require 11.4miles of reconstruction 
to provide for the proposed and step-out
wells. These improvementswould be the same as discussed 
in Alternative 2. 

An additional 12.50 miles of new road system would be 
constructed to provide access to exploratory and step-out 
wells. These roads would consist of a 14-foot travelway 
locatedon grades in the range of 6%with brief pitches in the 
10% range. 

Access roads would cross several private land holdings. 
This alternative would require about 15.3 miles of access 
road across various private landownersin the EIS area. The 
road accessing site E-5, which is known as the North Fork 
of Dupuyer Creek Road crosses the Boone and Crockett 
Club land and has been identified for rights-of-way acqui
sition in the Lewisand ClarkForest Plan. This road has been 
identified as a high priority acquisition for providingpublic 
access to National Forest lands. The road presently access
ing producing wells 1-13 and 1-8, which is known as the 
Muddy Creek road, has also been identified as a future 
access need. The Bureau of Land Management has identi
fied the lowerportion of the ChickenCouleeroad as a future 
desired access route for trail head development.This facil
ity would be used to provide additional public access into 
the Blind Horse Creek Outstanding Natural Area. 

These impacts would be similar to those discussed in 
Alternative 2. However, the road management component 
of the alternative significantly lessens those impacts. 

HEALTH AND SAFETY 

This section discusses the health and safety concerns ex-
pressed by the public in relation to oil and gas exploration 
and production. Concerns identified during the scoping 
process included; public safety; the need for emergency 
plans for surroundingareas in the event of a well blowout; 
and potential health risks to nearby communities and resi
dents. In addition, concerns were expressed about the 
effects of hydrogen sulfide (H2S) emissions on vegetation 
and 

Alternative 1 

Because of the very limited amount of further development 
allowed, there would only be a very~-slight increase in the 
potential for vehicle accidents or safety conflicts between 
pedeshims, equestriennes vehicles using the Same 
roadways. Because no further wells would be drilled, there 
would be no risk of blow-outs. 
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Alternative 2 

This alternative allows nine new step-out wells and pro-
poses six exploratory wells. Production facilities located 
on each wellsite, requiring daily to weekly maintenance 
visits by oil field personnel, could increase traffic conflicts 
and the potential for vehicle accidents. Recreationists/ 
tourists could be most impacted during the summermonths 
and the fall hunting season. 

Based on drilling information in the Overthrust Belt, the 
probability of an uncontrolled flow of gas, oil, and other 
well fluids into the atmosphere (a blowout) is approxi
mately 0.24% (LawrenceLivermore National Laboratory, 
1984). It is also important to note that the probability of not 
having a blowout is approximately 99.75%. The average 
duration of a blowout ranges from 1/2 day to about 10 1/2 
days (Lawrence Livermore National Laboratory, 1984). 

An accidental blowout could pollute the air with: 1) natural 
gas with hydrogen sulfide; 2) a gas composed primarily of 
carbon dioxide with minor hydrogen sulfide and methane; 
or 3 )  sulfur dioxide and other combustion by-products 
resulting from ignition of a gas composed mainly of meth
ane. Each mixture of gases would have the potential to 
harm plants, animals and humans. Hydrogen sulfide is the 
primary gas associated with Overthrust Belt production of 
oil and gas in Alberta, Utah, Wyoming and in Montana’s 
Blackleaf Canyon field along the Rocky Mountain Front. 

The hydrogen sulfide concentrationsfor the proposed well 
area are anticipated to be 0.4%. High hydrogen sulfide 
concentrations(greater than 5%) that may be found in the 
Overthrust Belt are related to the occurrenceof interbedded 
anhydrites in the Madison Group formations (Werren, 
1985). Interbedded anhydrites in the Madison Group have 
not been found in the Blackleaf area. 

An analysis of an extreme hydrogen sulfide blowout situa
tion (15% hydrogen sulfide) combined with worst-case 
meteorological conditions(stableair with gas dischargedat 
the surface without a plume), indicatesthat in a worst case 
situation, the hydrogen sulfide would exceed 300 ppm 
concentrations for an area about a mile surrounding the 
drillsite. Beyond this area, worst case hydrogen sulfide 
concentrationswere predicted to be below 300ppm and any 
changes in discharge or wind conditions would dramati
cally decrease the radius of significant concentrations of 
hydrogen sulfide(Lawrence Livermore National Laborato
ries, 1984). 

The release of liquid materials (drilling fluids, impure 
formation waters, and/or oil or natural gas condensate) 

could also occur during a blowout. These liquids could 
spread some distance from the wellsite, where they may 
contaminate soils, vegetation and surface water. Depend
ing on the volume released and area contaminated, degra
dation of soils or water quality could result. Intensive 
cleanup and reclamation efforts would be required, and it 
could be some time before vegetation would be reestab
lished on soils that had been contaminated with materials 
resulting from a blowout (Dames and Moore, 1986). 

For a further discussion of the possibilities of a blowout 
occurrence, please refer to Appendix H. 

Alternative 3 

Impacts would be similar to Alternative 1, but somewhat 
increased due to the two additional step-out wells and two 
additional exploration wells. 

Alternative 4 

The impacts would be very similar to Alternative 2, but 
slightly decreased due to two less wells. 

SOCIAL AND ECONOMIC 

Alternative 1 

Employment 

Constructing a gas processing facility and one pipeline 
would provide temporary employment opportunitiesin the 
construction and transportation sectors of the economy. 
Employment opportunities could occur as early as 1990, 
when 102 jobs could be available for a short time. This 
would include those jobs directlyassociated with construc
tion and other jobs supported by local expenditures.These 
jobs would be filled primarily by local employees. Local 
expenditures for goods and services could amount to 
$1,026,000 for construction of pipelines and facilities, 
dependant upon the availability of oil and gas support 
servicesin the area.Many of thejob opportunitieswould be 
provided by existingservices in Teton, Glacier and Cascade 
Counties. Table 4.17 shows employment associated with 
this alternative. 

Productionrelated employmentwould occurin the regional 
area. Field maintenance crew and supportpersonnel would 
be needed: truckers, pumpers, and repairlcustodialperson-
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nel. The number of direct workers at this stage of activity 
could be five with another seven indirect workers. This 
activity would benefit the existing oil and gas service and 
retail trade sectors (see Table 4.17). 

TABLE 4.17 

ESTIMATED PROJECT RELATED 
EMPLOYMENT OPPORTUNITIES2 

ALTERNATIVE 1 

Development/Activities Production 
On-site Part- Number 

Full-time time ' of 
Jobs Jobs Number Direct 

Number Lasting Lasting of and 
of Wells 30-90 up to Producing Indirect 

Year Drilled Days 120 Days Wells Jobs 

1990 0 0 102' 12 
1991 0 0 0 4 12 
1992 0 0 0 4 12 
1993 0 0 0 4 12 
1994 0 0 0 4 12 
1995 0 0 0 4 12 
1996 0 0 0 4 12 
1997 0 0 0 4 12 
1998 0 0 0 4 12 
1999 0 0 0 4 12 
2000 0 0 0 4 12 

'Employment associated with construction of the gas pro
cessing facility and bringing the injection well on line. 

'BLM, 1989. 
Chase, R.A., et al. 1982. Expansion and Adaptation of the 
North Dakota Economic-DemographicAssessment Model 
(NEDAM) for Montana: Technical Description. Agricul
tural Economics Miscellaneous Report no. 61. North Da
kota Agricultural Experiment Station, North Dakota State 
University, Fargo, N.D. 225p. 

Wenner, L.N. 1981. Social and Economic Assessment of 
Oil and Gas Activities: Information and Guidelines. USDA 
Forest Service Northern Region. R1 81-01 84p. 

Population 

Development of natural gas could result in minor impacts 
to the community of Choteau, resulting from population 
growth associated with temporary nonlocal workers. This 

would occur during pipeline and facility construction as 
early as 1990. 

The communities of Dupuyer and Bynum could also expe
rience some short-term changes with immigration of tem
porary workers. Dupuyer and Bynum are close to the 
Blackleaf EIS area (10 to 20 miles), but do not have the 
services, housing and infrastructure that are available in 
Choteau. 

Personal Earnings 
.--, 

The communities where workers would reside could expe
rience a minor increase in economic activity during pipe-
line and facility construction. This would occur as a result 
of employees payroll expenditure and through company 
expenditures for goods and services. The impact on re
gional personal earnings for the period 1990 to 2000, is 
shown in Table 4.18. 

TABLE 4.18 

PROJECTED INCREASE IN ANNUAL 
REGIONAL EARNINGS (1986 dollars)' 

ALTERNATIVE 1 

Development Production 
Year Earnings Earnings Total 

1990 608,000 183,000 79 1,000 
1991 0 183,000 183,000 
1992 0 183,000 183,000 
1993 0 183,000 183,000 
1994 0 183,000 183,000 
1995 0 183,000 183,000 
1996 0 183,000 183,000 
1997 0 183,000 183,000 
1998 0 183,000 183,000 
1999 0 183,000 183,000 
2000 0 183,000 183,000 

Note: The regional area is defined as Cascade, Glacier, 
Lewis and Clark, Pondera, and Teton counties. 

'BLM, 1989. 
Chase, R.A., et al. 1982.Expansion and Adaptation of the 
North Dakota Economic-Demographic Assessment Model 
(NEDAM) for Montana: Technical Description: Agricul
tural Economics Miscellaneous Report no. 61: North 
Dakota Agricultural Experiment Station, North Dakota 
State University, Fargo, N.D. 225p. 
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Housing 

The temporary demand for housing during construction of 
facilities and pipelines, could cause a minor impact in 
Choteau. Temporary workers generally prefer apartments, 
motels, mobile homes, or recreational vehicles. Most of 
these workers seek lodging as close to the work site as 
possible or within the current boundaries of, or adjacent to, 
incorporated towns. This reflects the service,trade, housing 
supply, and governmental infrastructure presently avail-
able. 

Public Finance 

The principle long-term fiscal affect to the economy from 
natural gas production would be public revenues. Produc
tion taxes on natural gas would benefit Teton County and 
the state. Table 4.19 shows estimates of natural gas pro
duced from the Blackleaf EIS area and the associated 
royalties and taxes from 1990 to 2000. 

Social Conditions 

This alternative would result in minor short-term changes 
in employment, personal earnings and housing in the re
gional area of influence. While there may be individual or 
personal benefits associated with these changes, there is 
also the potential for adverse social effects; these impacts 
should be insignificant. 

Thepopulation analysis indicates this alternative would not 
cause demographic changes in the area. In terms of ability 
to deal with potential social problems, an important com
munity resource is the prior experience with oil and gas 
exploration and development. The area has had experience 
with exploration and development in the Blackleaf EIS 
area. During the last 7 years five wells were drilled, two of 
which are currently producing and two that are shut-in, but 
capable of production. 

TABLE 4.19 

ESTIMATE OF NATURAL GAS PRODUCED FROM THE BLACKLEAF EIS AREA, THE ASSOCIATED 

ROYALTIES AND STATE TAXES (valued at $1.42/MCF)4 


1990-2000 - ALTERNATIVE 1 


Federal State Natural Gas 
Production Gross Value Mineral Mineral Production 

Year MCF ($1.42/MCF) Receipts' Receipts' Taxes3 

1990 795,000 1,128,900 94,300 9,600 142,200 
1991 1,918,400 2,724,100 25 1,900 17,900 301,300 
1992 1,726,500 2,45 1,700 226,800 16,100 335,800 
1993 1,553,900 2,206,500 204,200 14,500 302,200 
1994 1,398,500 1,985,800 183,800 13,100 272,000 
1995 1,258,600 1,787,300 165,500 11,800 244,800 
1996 1,132,800 1,608,500 149,000 10,600 220,300 
1997 1,O 19,500 1,447,700 134,200 9,600 198,300 
1998 917,500 1,302,900 120,800 8,600 178,500 
1999 825,800 1,172,600 108,800 7,800 160,600 
2000 743,200 1,055,400 98,000 7,000 144,500 

Note: This information is based on probable production from producing wells. The actual could vary significantly from that 
shown. 

'Assumes a federal royalty rate of 12.5 percent plus lease payments. 

2Basedon the states participation in the Blackleaf unit and assumes a state royalty rate of 12.5percent plus lease payments. 

3This includes the resource indemnity trust tax, gas producers privilege and license tax, natural gas severance tax and net 
proceeds tax. 

4BLM. 1989. 
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Alternative 2 


Employment 

Oil and gas development within the Blackleaf EIS area 

would provide short and long-term employment opportuni

ties in the construction and transportation sectors of the 

economy. This employment would occur for relatively 

short time periods during drilling operations. The greatest 

impact to the area would likely occur in 1990, 1993, and 

1994,when 209,118, and 200 jobs, respectively, would be 

project related. Table 4.20 shows the employment associ

ated with this alternative. 


At the peak development period there would be approxi
mately 50 full time jobs in 1990and 1993, and 75 full time 
jobs in 1994for 30 to 90-day time periods. The full time'jobs 
would be located at two drilling sites in 1990and 1993,and 
three drilling sites in 1994. These workers would include 
the drill rig crew, mud loggers and tool pushers. Peak local 
annual expenditures for goods and services would be 
$1,896,000 in 1994,$1,570,000 in 1990,and $1,530,000in 
1993 for drilling- and roadhipeline construction. Local _ _ 

expenditures would depend upon the availability of oil and 
gas support services in the area and actual surface and 
subsurface conditions encountered at the time a well is 
drilled. These expenditures could support 159 short-term 
jobs in 1990, 113 short-term jobs in 1993, and 125 short-

term jobs in 1994. This would include those jobs directly 
associated with construction and other jobs supported by 
local expenditures. Increases in employment opportunities 
would cause immigration of workers for the drill rig crew, 
tool pushers and mud loggers while jobs in construction, 
transportation and oil/gas services would benefit the exist
ing service sectors in the regional area (see Table 4.20). 

Peak road and pipeline activity would be expected in 1990, 

1993and 1994,when there would be approximately 110,47 

and 55 construction jobs, respectively, expected for ap

proximately 120days. Thesejobs would be filled primarily 

by local employees. There would be approximately 

$1,653,000 in local expenditures from construction and 

drilling at two wellsites in 1992. 


Jobs in construction, transportation and oil/gas services 
would be expected in Teton, Glacier and Cascade Counties. 
In terms of increased numbers employed and the settlement 
pattern of nonlocal temporary workers, employment im
pacts related to development and exploration would occur 
primarily in Choteau, in Teton County. The greatest impact 
to Choteau would occur during the peak development 
periods when 50 temporary workers in 1990 and 1993, and 
75 temporary workers in 1994, associated with on site 
drilling, would be within the immediate area and another 

11-15 short-term workers in support services. Other com
munities in the area could also experience some Short-term 
changes with immigration of temporary workers and in-
creased employment opportunities. Temporary construc
tion crews may not generate much local secondary employ
ment; there are limits to how rapidly facilities and services 
can expand or would expand to accommodate temporary 
employees. 

Employment related to production would occur in the 

regional area. Field maintenance crew and support person

nel would be needed: repairmen, truckers, pumpers, and 

custodial personnel. Employment effects would be ex

pected primarily in Teton, Glacier and Cascade Counties. 

The number of annual direct workers could be between 6 

and 10 depending on the field size with another 9 to 15 

annual indirect workers. This activity would benefit the 

existing oil and gas service and retail trade sectors (see 

Table 4.20). 


TABLE 4.20 
ESTIMATED PROJECT RELATED 
EMPLOYMENT OPPORTUNITIES1 

ALTERNATIVE 2 


Development/Activities Production 
On-site Part- Number 

Full-time time of 
Jobs Jobs Number Direct 

Number Lasting Lasting of and 
of Wells 30-90 up to Producing Indirect 

Year Drilled Days 120 Days Wells Jobs 

1990 2 50 159 6 15 

1991 1 25 14 7 17 

1992 2 50 72 9 19 

1993 2 50 113 11 22 

1994 3 75 125 13 25 

1995 1 50 75 13 25 

1996 1 25 14 13 25 

1997 1 25 19 13 25 

1998 1 25 16 13 25 

1999 0 0 0 13 25 

2000 0 0 0 13 25 


'BLM, 1989. 0 

Chase, R.A., et al. 1982. Expansion and Adaptation of the 
North Dakota Economic-DemographicAssessment Model 
(NEDAM) for Montana: Technical Description. Agricul
tural Economics Miscellaneous Report no. 61. North Da
kota Agricultural Experiment Station, North Dakota State 
University, Fargo, N.D. 225p. 

Wenner, L.N. 1981. Social and Economic Assessment of 
Oil and Gas Activities: Information and Guidelines. USDA 
Forest Service Northern Region. RI  81-01 84p. 
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Population 

Choteauwould experiencemoderate short-termimpacts as 
a result of population growth associated with temporary 
nonlocal workers. This would occur during field develop
ment and would be for short periods when drilling occurs. 
At the peak developmentperiod the population of Choteau 
could increase by between 3 and 6% for a 30 to 90-day 
period. The communities of Dupuyer and Bynum could 
also experiencesome short-termchangeswith immigration 
of temporaryworkers.Dupuyerand Bynum are close to the 
Blackleaf EIS area (10 to 20 miles) but lack the services, 
housing and infrastructure that are available in Choteau. 
After the drilling activity, population changes would de-
crease steadily until a stable regional operational work 
force would be in place for production. 

Production related population increases would be spread 
out over a larger area and would be minor.This would occur 
primarily in Cut Bank, Conrad, Shelby and Great Falls, 
where most of the oil and gas service related businessesare 
located. 

Personal Earnings 

The communities where the workers and their families 
reside would experiencesome increases in economic activ
ity as a result of employeespayroll expenditureand through 
company expenditures for goods and services. For the 
regional area, this would be less than a 1% increase in 
earningsduring peak development.The impacton regional 
personal earningsfor the period 1990to 2000, are shown in 
Table 4.21. 

Housing 

The single most significant impact expected involves the 
temporary demand for housing during the drilling time 
frames. This housing impact would occur primarily in 
Choteau, where it is egpected most temporary nonlocal 
workers would reside, and would be short-term,.30 to 120 
days each year. Generally, these workers would not be 
accompanied by their families. 

To a large extent, the nonlocal's choice of housing reflects 
the short duration of certain petroleum related activities, 
such as well drilling. Oil field personnel generally prefer 
apartments,motels,mobilehomes, or recreational vehicles. 
Most of these workers seek lodging as close to the work site 
as possible or within the current boundaries of, or adjacent 
to, incorporated towns. This reflects the service, trade, 
housing supply, and governmentalinfrastructure presently 
available. If these workers are accompaniedby their fami
lies, the demand for mobile homes and/or apartments may 
increase. Table 4.22 summarizes the housing impacts for 
Alternative 2. 

TABLE 4.21 

PROJECTED INCREASE IN ANNUAL 
REGIONAL EARNINGS (1986 dollars)' 

ALTERNATIVE 2 

Development Production 
Year Earnings Earnings Total 

1990 916,000 183,200 1,099,200 
1991 479,900 229,000 708,900 
1992 438,500 229,000 667,500 
1993 625,300 229,000 854,300 
1994 758,400 229,000 987,400 
1995 519,200 259,600 778,800 
1996 242,200 259,600 501,800 
1997 127,000 274,800 401,800 
1998 136,500 274,800 41 1,300 
1999 0 274,800 274,800 
2000 0 274,800 274,800 

Note: The regional area is defined as Cascade, Glacier, 
Lewis and Clark, Pondera, and Teton counties. 

'BLM, 1989. 
Chase, R.A., et al. 1982. Expansion and Adaptation of the 
North DakotaEconomic-DemographicAssessmentModel 
(NEDAM) for Montana: Technical Description: Agricul
tural Economics MiscellaneousReport no. 61: North Da
kota Agricultural Experiment Station, North Dakota State 
University, Fargo, N.D. 225p. 
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TABLE 4.22 

PROJECTED TEMPORARY INCREASE IN 


HOUSING DEMAND FOR THE COMMUNITY OF 

CHOTEAU DURING DEVELOPMENT AND 


EXPLORATION (assuming workers would not be 

accompanied by their families)' 


Mobile 
Year Apartment Home Other Total 

1990 12 12 26 50 
1991 6 6 13 25 
1992 12 12 26 50 
1993 12 12 26 50 
1994 18 18 39 75 
1995 12 12 26 50 
1996 6 6 13 25 
1997 6 6 13 25 
1998 6 6 13 25 
1999 0 0 0 0 
2000 0 0 0 0 

'BLM, 1989. 
Chase, R.A., et al. 1983. Profile of North Dakota's 
Petroleum Work Force, 1981-82. Agricultural Econom
ics Report no. 174: North Dakota Agricultural Experi
ment Station, North Dakota State University, Fargo, 
N.D. 

Public Finance 

The principle long-term fiscal impact to the economy from 
natural gas production would be public revenues. Produc
tion taxes on natural gas would benefit Teton County and 
the state. Table 4.23 shows estimates of the natural gas 
produced from the Blackleaf EIS area and an estimate of the 
associated royalties and taxes from 1990 to 2000. 

Social Conditions 

This alternative would result in a number of short-term and 
long-term changes in population, employment, personal 
earnings, and housing in the regional area of influence. 
While there may be individual, personal benefits associated 
with these changes, there is also the potential for adverse 
social effects; however, these impacts are anticipated to be 
insignificant. 

The population analysis indicates that even during periods 
of peak employment, there would be no major demographic 
changes in the area. The area would not experience signifi
cant changes in such indicators of social well being as crime 
rates, per capita income or education levels. With no 
significant long-term population increases, there would be 
nocommunity serviceimpacts (e.g., water, sewage,schools) 
or any impacts from traffic or law enforcement problems. 

TABLE 4.23 

ESTIMATE OF NATURAL GAS PRODUCED FROM THE BLACKLEAF EIS AREA 


THE ASSOCIATED ROYALTIES AND STATE TAXES (valued at $1.42/MCF)4 

1990-2000 - ALTERNATIVE 2 


Federal State Natural Gas 
Production Gross Value Mineral Mineral Production 

Year MCF ($1.42/MCF) Receipts' ReceiptsZ Taxes3 

1990 3,205,500 435 1,800 440,400 25,900 398,000 
1991 3,589,100 5,096,500 485,200 30,600 549,400 
1992 5,828,500 8,276,500 873,400 32,400 ,070,700 
1993 7,800,000 10,935,400 1,221,900 29,200 ,273,700 
1994 7,570,600 10,750,300 1,213,400 26,300 ,376,300 
1995 7,763,700 11,024,500 1,260,800 23,700 ,523,500 
1996 6,987,400 9,922,100 1,134,800 21,300 ,452,200 
1997 6,288,600 8,929,900 1,021,400 19,200 1,307,000 
1998 5,659,800 8,036,900 919,300 17,300 1,176,300 
1999 5,096,800 7,237,400 828,000 15,500 1,059,300 
2000 4,699,300 6,673,000 762,400 14,500 977,200 

Note: This information is based on probable production from producing wells. The actual could vary significantly from 
that shown. 

IAssumes a federal royalty rate of 12.5 percent plus lease payments. 
'Based on the states participation in the Blackleaf unit and assumes a state royalty rate of 12.5 percent plus lease payments. 
3This includes the resource indemnity trust tax, gas producers privilege and license tax, natural gas severance tax and net 
proceeds tax. 
4BLM, 1989. 
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In terms of ability to deal with potential social problems, an 
important community resource is the prior experience with 
oil and gas exploration and development. The area has had 
experience with exploration and development in the 
Blackleaf EIS area as discussed in Alternative 1. 

Alternative 3 
Employment 

Oil and gas development within the Blackleaf EIS area 
would provide short and long-term employment opportuni
ties in the construction and transportation sectors. Employ
ment opportunities could occur as early as 1990, when 108 
jobs could be associated with constructing a gas processing 
facility and bringing two shut-in wells on line. Other 
employment opportunities would occur in the'early 1990s 
during drilling activity. This employment would occur for 
relatively short time periods during drilling operations. 
Table 4.24 shows the employment associated with this 
alternative. 

Peak drilling activity would be expected to occur in 1991, 
when approximately 75 full time jobs would be located at 
three drilling sites for 30 to 90 day time periods. These 
workers would include the drill rig crew, mud loggers and 
tool pushers. Local annual expenditures for goods and 
services would peak in 1990 and 1991, amounting to 
$1,074,000 and $1,033,000, respectively, for gas plant, 
drilling, and road/pipeline construction. Local expendi
tures would depend upon the availability of oil and gas 
support services in the area and actual surface and subsur
face conditions encountered at the time a well is drilled. 
These expenditures could support 70 short-term jobs, di
rectly associated with construction and other jobs sup-
ported by local expenditures. Increases in employment 
opportunities would cause immigration of workers for the 
drill rig crew, tool pushers and mud loggers while jobs in 
construction, transportation and oillgas services would 
benefit the existing service sectors in the regional area. 

Peak pipeline activity would be expected in 1992, when 
approximately 59 construction jobs could be expected for 
approximately 120days. These jobs would be filled prima
rily by local employees who would not relocate to obtain 
thesejobs. There would be approximately $616,000 in local 
expenditures from construction in 1992. 

Jobs in construction, transportation and oil/gas services 
would occur in Teton, Glacier and Cascade Counties. In 
terms of increased numbers employed and the settlement 
pattern of nonlocal temporary workers, employment im
pacts related to field development would occur primarily in 
Choteau, in Teton County. The greatest impact to Choteau 

would occur during the peak drilling activity when 75 
workers, associated with on site drilling, would be within 
the immediate area and another 6 short-term workers in 
support services would be needed in Choteau. Other com
munities in the area could also experience some short-term 
changes with immigration of temporary workers and in-
creased employment opportunities. Temporary construc
tion crews may not generate much local secondary employ
ment; there are limits to how rapidly facilities and services 
could expand or would expand to accommodate temporary 
employees. 

TABLE 4.24 

ESTIMATED PROJECT RELATED 
EMPLOYMENT OPPORTUNITIES* 

ALTERNATIVE 3 

Development/Activities Production 
On-site Part- Number 

Full-time time of 
Jobs Jobs Number Direct 

Number Lasting Lasting of and 
of Wells 30-90 up to Producing Indirect 

Year Drilled Days 120 Days Wells Jobs 

1990 0 0 108' 4 12 
1991 3 75 70 7 17 
1992 0 0 59 7 17 
1993 0 0 0 7 17 
1994 1 25 21 8 18 
1995 0 0 0 8 18 
1996 0 0 1 8 18 
1997 1 25 20 9 19 
1998 0 0 0 9 19 
1999 0 0 0 9 19 
2000 0 0 0 9 19 

'Employment associated with construction of the gas pro
cessing facility and bringing the injection well on line. 

'BLM, 1989. 
Chase, R.A., et al. 1982. Expansion and Adaptation of the 
North Dakota Economic-Demographic Assessment Model 
(NEDAM) for Montana: Technical Description. Agricul
tural Economics Miscellaneous Report no. 61. North Da
kota Agricultural Experiment Station, North Dakota State 
University, Fargo, N.D. 225p. 

Wenner, L.N. 1981. Social and Economic Assessment of 
Oil and Gas Activities: Information and Guidelines. USDA 
Forest Service Northern Region. R1 81-01 84p. 
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Production related employment would occur in the regional 
area. Field maintenance crew and support personnel would 
be needed: repairmen, truckers, pumpers, and custodial 
personnel. Employment impacts would be expected prima
rily in Teton, Glacier and Cascade Counties. The number of 
annual direct workers at this stage of activity could be 
between 5 and 8 depending on the field size with another 7 
to 11 annual indirect workers. This activity would benefit 
the existing oil and gas service and retail trade sectors. 
Table 4.24 shows employment opportunities from produc
tion in the regional area of influence. 

Population 

Development of oil and gas would result in minor short-
term impacts to Choteau; the result of population growth 
associated with temporary nonlocal workers. This would 
occur for short periods during each year when drilling 
occurs. At the peak development period the population of 
Choteau could increase by 3% for a 30 to 90 day period. The 
communities of Dupuyer and Bynum could also experience 
some short-term changes with immigration of temporary 
workers. Dupuyer and Bynum are close to the Blackleaf 
EIS area (10 to 20 miles) but lack the services, housing and 
infrastructure that are available in Choteau. After the drill
ing activity, the development and exploration related popu
lation changes would decrease steadily until a stable re
gional operational work force would be in place for produc
tion. 

Production related population increases would be spread 
over a larger area and would be minor. This would occur 
primarily in Cut Bank, Conrad, Shelby and Great Falls 
where most of the oil and gas service related businesses are 
located. 

Personal Earnings 

The communities where the workers and their families 
reside would experience some increases in economic activ
ity as aresult of employees payroll expenditure and through 
company expenditures for goods and services. For the 
regional area this would be less than a 1% increase in 
earnings during peak development. The impact on regional 
personal earnings for the period 1990to 2000, are shown in 
Table 4.25. 

TABLE 4.25 

PROJECTED INCREASE IN ANNUAL 

REGIONAL EARNINGS (1986 dollars)' 


ALTERNATIVE 3 


Development Production 
Year Earnings Earnings Total 

1990 636,600 183,200 819,800 
1991 905,400 259,600 1,165,000 
1992 365,100 259,600 624,700 
1993 0 259,600 259,600 
1994 7 1,800 274,800 346,600 
1995 0 274,800 274,800 
1996 3,300 274,800 278,100 
1997 0 290,100 290,100 
1998 0 290,100 290,100 
1999 0 290,100 290,100 
2000 0 290,100 290,100 

Note: The regional area is defined as Cascade, Glacier, 
Lewis and Clark, Pondera, and Teton Counties. 

'BLM, 1989. 
Chase, R.A., et al. 1982. Expansien and Adaptation of the 
North Dakota Economic-DemographicAssessment Model 
(NEDAM) for Montana: Technical Description: Agricul
tural Economics Miscellaneous Report no. 61: North Da
kota Agricultural Experiment Station, North Dakota State 
University, Fargo, N.D. 22.513. 

Housing 

Field development may cause a demand for temporary 
housing. This housing impact would be minor, occur pri
marily in Choteau, where it is expected most temporary 
nonlocal workers would reside and would be short-term, 30 
to 120 days each year. 

To a large extent, the nonlocal's choice of housing reflects 
the short duration of certain petroleum related activities, 
namely well drilling. Oil field personnel generally prefer 
apartments, motels, mobile homes, orrecreational vehicles. 
Most of these workers seek lodging as close to the work site 
as possible or within the current boundaries of, or adjacent 
to, incorporated towns. This reflects the service, trade, 
housing supply, and governmental infrastructure presently 
available. If these workers are accompanied by their fami
lies, the demand for mobile homes and/or apartments may 
increase. Table 4.26 summarizes the housing impacts for 
Alternative 3. 

153 



TABLE 4.26 

PROJECTED TEMPORARY INCREASE IN 


HOUSING DEMAND FOR THE COMMUNITY OF 

CHOTEAU DURING DEVELOPMENT AND 


EXPLORATION (assuming workers would not be 

accompanied by their families)' 


ALTERNATIVE 3 


Mobile 
Year Apartment Home Other Total 

1990 0 0 0 0 
1991 18 18 39 75 
1992 0 0 0 0 
1993 0 0 0 0 
1994 6 6 13 25 
1995 0 0 0 0 
1996 0 0 0 0 
1997 6 6 13 25 
1998 0 0 0 0 
1999 0 0 0 0 
2000 0 0 0 0 

'BLM, 1989. 
Chase, R.A., et al. 1983. Profile of North Dakota's Petro
leum Work Force, 1981-82. Agricultural Economics 
Report no. 174: North Dakota Agricultural Experiment 
Station, North Dakota State University, Fargo, N.D. 

Public Finance 

The principle long-term fiscal impact to the economy from 
natural gas production would be public revenues. Produc
tion taxes on natural gas would benefit Teton County and 
the state. Table 4.27 shows estimates of natural gas pro
duced from the Blackleaf EIS area and the associated 
royalties and taxes from 1990 to 2000. 

Social Conditions 

This alternative would result in a number of short-term and 
long-term changes in population, employment, personal 
earnings, and housing in the regional area of influence. 
Whilethere may be individual,personal benefits associated 
with these changes, there is also the potential for adverse 
social effects, but these impacts would be insignificant. 

The population analysis indicates that even during periods 
of peak employment,there would be no major demographic 
changes in the area. The area would not experience signifi
cant changesin such indicators of social well being as crime 
rates, per capita income or education levels. With no 
significant long-term population increases, there would be 
nocommunityserviceimpacts (e.g., water, sewage, schools) 
or any impacts from traffic or law enforcement problems. 

TABLE 4.27 

ESTIMATE OF NATURAL GAS PRODUCED FROM THE BLACKLEAF EIS AREA 


THE ASSOCIATED ROYALTIES AND STATE TAXES (valued at $1.42/MCF)4 

1990-2000 - ALTERNATIVE 3 


Federal State Natural Gas 
Production Gross Value Mineral Mineral Production 

Year MCF ($1.42/MCF) Receipts' Receipts2 Taxes3 

1990 1,611,200 2,287,900 194,700 18,500 247,100 
1991 4,315,900 6,128,600 625,900 28,200 607,300 
1992 3,884,300 5,5 15,700 563,400 25,400 757,800 
1993 3,495,900 4,964,100 507,100 22,900 682,000 
1994 3,146,300 4,467,700 456,500 20,600 613,900 
1995 2,831,700 4,021,000 410,900 18,600 554,700 
1996 2,548,500 3,618,900 369,900 16,700 517,200 
1997 2,293,600 3,257,000 333,000 15,000 465,500 
1998 2,064,300 2,931,300 299,700 13,500 418,900 
1999 1,797,900 2,552,900 263,000 11,400 364,200 
2000 1,672,100 2,374,300 242,900 11,000 339,300 

Note: This informationis based on probable production from producing wells. The actual could vary significantly from that 
shown. 

'Assumes a federal royalty rate of 12.5 percent plus lease payments. 
'Based on the states participation in the Blackleaf unit and assumes a state royalty rate of 12.5 percent plus lease payments. 
3Thisincludes the resource indemnity trust tax, gas producers privilege and license tax, natural gas severance tax and net 
proceeds tax. 
4BLM,1989. 
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In terms of ability to deal with potential social problems, an 
importantcommunityresource is the prior experience with 
oil and gas exploration and development.The area has had 
experience with exploration and development in the 
Blackleaf EIS area as discussed in Alternative 1. 

Alternative 4 


Employment 

Oil and gas development within the Blackleaf EIS area 
would provide short and long-termemploymentopportuni
ties in the constructionand transportation sectors. Employ
ment opportunities could occur as early as 1990, when 114 
jobs could be associated with constructinga gas processing 
facility, bringing two shut-in wells on line and drilling one 
well. Otheremploymentopportunitiescouldoccurthrough
out the 1990s during drilling activity. This employment 
would occur for relatively short time periods each year 
during drilling operations. Table 4.28 shows the employ
ment associated with this alternative. 

Peak drilling activity would be expected to occur in 1991, 
when approximately 75 full time jobs would be located at 
three drilling sites for 30 to 90 day time periods. These 
workers would include the drill rig crew, mud loggers and 
tool pushers. Local annual expenditures for goods and 
services during this phase could amount to $1,228,000for 
drilling and road/pipeline construction. Local expenditures 
would depend upon the availability of oil and gas support 
services in the area and actual surface and subsurface 
conditions encountered at the time a well is drilled. These 
expenditurescould support98 short-termjobs. This would 
includethosejobs directly associated with constructionand 
other jobs supported by local expenditures. Increases in 
employment opportunities would cause immigration -of 
workersfor the drill rig crew, tool pushers and mud loggers 
while jobs in construction, transportation and oil/gas ser
vices would benefit the existing service sectors in the 
regional area. 

Peak road and pipeline activity would be expected in 1994, 

when approximately 98 construction jobs could be ex

pected for approximately 120 days. These jobs would be 

filled primarilyby local employeeswho would not relocate 

to obtain these jobs. There would be approximately 

$1,452,000 in local expenditures from construction and 

drilling at two wellsites in 1994. 


Jobs in construction, transportation and oil/gas services 
would be expectedin Teton, Glacierand CascadeCounties. 
In terms of increasednumbersemployed and the settlement 
pattern of nonlocal temporary workers, employment im

pacts related to development and exploration would occur 
primarilyin Choteau,in Teton County.The greatest impact 
to Choteau would occur during the peak drilling activity 
when 75 temporary workers, associated with on site drill
ing, would be within the immediate area and another 11 
short-term workers in support services would be needed in 
Choteau. Other communities in the area could also experi
ence some short-term changes with inmigration of tempo
rary workers and increased employment opportunities. 
Temporary construction crews may not generate much 
local secondary employment; there are limits to how rap-
idly facilities and services could expand or will expand to 
accommodate temporary employees. 

TABLE 4.28 

ESTIMATED PROJECT RELATED 

EMPLOYMENT OPPORTUNITIES* 


ALTERNATIVE 4 


Development/Activities Production 
On-site Part- Number 

Full-time time of 
Jobs Jobs Number Direct 

Number Lasting Lasting of and 
of Wells 30-90 up to Producing Indirect 

Year Drilled Days 120 Days Wells Jobs 

1990 0 114' 12 12 4 

1991 3 75 98 7 17 

1992 0 0 86 7 17 

1993 2 50 74 9 19 

1994 2 50 119 11 22 

1995 1 25 90 12 23 

1996 2 50 67 14 26 

1997 1 25 22 15 28 

1998 1 25 20 16 29 

1999 1 25 19 17 31 

2000 0 0 0 17 31 


'Employment associated with construction of the gas pro
cessing facility and bringing the injection well on line. 

'BLM, 1989. 
Chase, R.A., et al. 1982. Expansion and Adaptation of the 
North DakotaEconomic-DemographicAssessmentModel 
(NEDAM) for Montana: Technical Description. Agricul
tural Economics Miscellaneous Report no. 61. North Da
kota Agricultural Experiment Station, North Dakota State 
University, Fargo, N.D. 225p. 

Wenner, L.N. 1981. Social and Economic Assessment of 
Oil and Gas Activities: Informationand Guidelines.USDA 
Forest Service Northern Region. R1 81-01 84p. 
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Production related employment would occur in the regional 
area. Field maintenance crew and support personnel are 
needed: repairmen, truckers, pumpers, and custodial per
sonnel. Employment effects are expected to occur prima
rily in Teton, Glacier and Cascade Counties. The number of 
annual direct workers at this stage of activity could be 
between 6 or 10 depending on the field size with another 8 
to 15 annual indirect workers. This activity would benefit 
the existing oil and gas service and retail trade sectors (see 
Table 4.28). 

Population 

Development of oil and gas would result in minor short-
term impacts to the community of Choteau; the result of 
population growth associated with temporary nonlocal 
workers. This would occur for short periods while drilling 
occurs. At the peak development period the population of -
Choteau could increase by 4% for a 30 to 90-day period. 
The communities of Dupuyer and Bynum could also expe
rience some short-term changes with immigration of tern-. 
porary workers. Dupuyer and Bynum are close to the 
Blackleaf EIS area (10 to 20 miles) but lack the services, 
housing and infrastructure that are available in Choteau. 
After the drilling activity, population changes would de-
crease steadily until a stable regional operational work 
force would be in place for production. 

Production related population increases would be spread 
out over a larger area and would be minor. This would occur 
primarily in Cut Bank, Conrad, Shelby and Great Falls 
where most of the oil and gas service related businesses are 
located. 

Personal Earnings 

The communities where the workers and their families 
reside would experience some increases in economic activ
ity as aresult of employees payroll expenditure and through 
company expenditures for goods and services. For the 
regional area this would be less than a 1% increase in 
earnings during peak development. The impact on regional 
personal earnings for the period 1990 to 2000 are shown in 
Table 4.29. 

TABLE 4.29 

PROJECTED INCREASE IN ANNUAL 

REGIONAL EARNINGS (1986 dollars)' 


ALTERNATIVE 4 


Development Production 
Year Earnings Earnings Total 

1990 657,000 183,200 840,200 
1991 1,062,000 229,000 1,291,000 

0 1992 528,000 259,600 787,600 
1993 562,200 290,100 852,300 
1994 872,900 305,400 1,178,300 
1995 580,700 335,900 916,600 
1996 556,500 335,900 892,400 
1997 203,800 335,900 539,700 
1998 194,900 335,900 530,800 
1999 187,600 335,900 523,500 
2000 0 335,900 335,900 

Note: The regional area is defined as Cascade, Glacier, 
Lewis and Clark, Pondera, and Teton Counties. 

'BLM, 1989. 
Chase, R.A., et al. 1982. Expansion and Adaptation of the 
North Dakota Economic-DemographicAssessment Model 
(NEDAM) for Montana: Technical Description: Agricul
tural Economics Miscellaneous Report no. 61: North Da
kota Agricultural Experiment Station, North Dakota State 
University, Fargo, N.D. 225p. 

Housing 

Field development may cause a demand for temporary 
housing. This housing impact would be moderate and occur 
primarily in Choteau, where most temporary, nonlocal 
workers would reside and would be short-term, 30 to 120 
days each year. Table 4.30 summarizes the housing impacts 
for Alternative 4. 

To a large extent, the nonlocal's choice of housing reflects 
the short duration of certain petroleum related activities, 
namely well drilling. Oil field personnel generally prefer 
apartments, motels, mobile homes, or recreational vehicles. 
Most of these workers seek lodging as close to the work site 
as possible or within the current boundaries of, or adjacent 
to, incorporated towns. This reflects the service, trade, 
housing supply, and governmental infrastructure presently 
available. If these workers are accompanied by their fami
lies, the demand for mobile homes and/or apartments may 
increase. 
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TABLE 4.30 
PROJECTED TEMPORARY INCREASE IN 

HOUSING DEMAND FOR THE COMMUNITY OF 
CHOTEAU DURING DEVELOPMENT AND 

EXPLORATION (assuming workers would not be 
accompanied by their families)' 

ALTERNATIVE 4 
~ - ~ ~ ~ ~ 

Mobile-
Year ADartment Home Other Total 

1990 0 0 0 0 
1991 18 18 39 75 
1992 0 0 0 0 
1993 12 12 26 50 
1994 12 12 26 50 
1995 6 6 13 25 
1996 12 12 26 50 
1997 6 6 13 25 
1998 6 6 13 25 
1999 6 6 13 25 
2000 0 0 0 0 

'BLM, 1989. 
Chase, R.A., et al. 1983. Profile of North Dakota's Petro
leum Work Force, 1981-82. Agricultural Economics Re-
port no. 174: North Dakota Agricultural Experiment Sta
tion, North Dakota State University, Fargo, N.D. 

Public Finance 

The principle long-term fiscal affect to the economy from 
natural gas production would be public revenues. Produc
tion taxes on natural gas would benefit Teton County and 
the state. Table 4.31 shows estimates of natural gas pro
duced from the EIS area and the associated royalties and 
taxes from 1990 to 2000. 

Social Conditions 

This alternative would result in a number of short-term and 
long-term changes in population, employment, personal 
earnings, and housing in the regional area of influence. 
While there may be individual, personal benefits associated 
with these changes, there is also the potential for adverse 
social effects, which should not be significant. 

The population analysis indicates that even during periods 
of peak employment, this alternative would not create 
major demographic changes in the area. The area would not 
experience significant changes in such indicators of social 
well being as crime rates, per capita income or education 
levels. With no significant long-term population increases, 
there would be no community service impacts (e.g., water, 
sewage, schools) or any impacts from traffic or law enforce
ment problems. 

TABLE 4.31 
ESTIMATE OF NATURAL GAS PRODUCED FROM THE BLACKLEAF EIS AREA THE ASSOCIATED 

ROYALTIES AND STATE TAXES (valued at $1.42/MCF)4 
1990-2000 - ALTERNATIVE 4 

Federal State Natural Gas 
Production Gross Value Mineral Mineral Production 

Year MCF ($1.42/MCF) Receipts' Receipts* Taxes3 
- ~ ~ ~~ 

1990 1,446,400 2,053,900 176,900 16,100 229,100 
1991 4 3  10,900 6,405,500 660,000 31,900 619,500 
1992 4,423,500 6,281,300 658,600 28,700 854,300 
1993 4,872,400 6,918,900 751,100 25,800 893,200 
1994 4,752,100 6,748,000 741,200 23,300 916,200 
1995 4,728,800 6,714,900 747,300 20,900 907,500 
1996 4,255,900 6,043,400 672,700 18,800 88 1,600 
1997 3,830,300 5,439,000 605,500 17,000 793,500 
1998 3,447,300 4,895,100 545,000 15,300 714,100 
1999 3,032,100 4,305,600 482,700 12,800 627,700 
2000 2.792.300 3.965.100 44 1.600 12.400 578.400 

Note: This information is based on probable production from producing wells. The actual could vary significantly from that 
shown. 

'Assumes a federal royalty rate of 12.5 percent plus lease payments. 
2Basedon the states participation in the Blackleaf unit and assumes a siate royalty rate of 12.5 percent plus lease payments. 
3This includes the resource indemnity trust tax, gas producers privilege and license tax, natural gas severance tax and net 
proceeds tax. 
4BLM, 1989. 
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In terms of ability to deal with potential social problems, an 
importantcommunityresource is the prior experience with 
oil and gas exploration and development.The area has had 
experience with exploration and development in the 
Blackleaf EIS area as discussed in Alternative 1. 

MITIGATION 

The standard managementpractices referenced in Chapter 
2 and outlined in Appendix B are applicable to all alterna
tives and would be enforced no matter which alternative 
was selected as the agencies preferred alternative. 

The mitigation measures outlined below are also applicable 
to all alternatives. Any or all of these requirements,plus any 
others deemed necessary at the onsite inspection, would be 
included in the applicants APDs to lessen the site specific 
impacts for each wellsite. 

Changes have been made to this section between the DEIS 
and FEIS. Severalmeasureshave been added,modified, or 
deleted to providea level of mitigationmore consistent with 
the types of impacts documented in the FEIS, and to 
eliminate duplication and inconsistencies with mitigation 
provided by the standard managementpractices in Appen
dix B. 

Cultural Resources 

C-1 	 In areas of high potential for cultural resources, the 
ELM will distribute ArcheologicalResources Pro
tection Act (ARPA) informationto help discourage 
collection of cultural resources. 

C-2 	 Pipelines, where possible, will be buried adjacent to 
wellsite access roads. 

Soil Resources 

S-1 	 Where possible, the operator will avoid placing cut/ 
fill slopes in soil type 14D (see Appendix I). If 
avoidance isn’t possible, cut/fill slopes will be kept 
under 10 feet in height. 

Surface Water 

SW-1 Facilities constructedin soil type 161(see Appendix 
I) will require careful draining and the use of slash 
filter strips to trap sediment and reduce erosion. 

Wildlife Resources 

w-1 	 No oil and gas disturbancewill occur simultaneously 
in adjacent drainages within seasonally important 
elk habitat. 

w-2  	 The use of roaddtrails which cross or come within 
1/2 mile of a mountain goat mineral lick will be 
restricted to non-motorized use between May 1 and 
July 31. 

w-3  	 Insert doglegs or visual barriers on pipelines and 
roads built through dense vegetative cover areas to 
prevent straight corridors exceeding 1/4-milewhere 
vegetation has been removed. 

w-4  	 Where possible, power lines will be buried to elimi
nate the possibility of raptor injury and/or mortality. 
Markers will be installed on wires heavily used by 
raptors to reduce collisions with wires.. 

w-5 	 During the first six months of production or at least 
through the first winter, wellsites can be visited a 
maximum of once per day, unless problems arise or 
maintenance is necessary. After all problems are 
resolved and well production becomes “routine”, 
wellsite visits will drop to once every three days. 
Any exceptionstothis policy will be authorizedonly 
after further consultation involving the BLM, 
USEWS. MDFWP and the FS. 

Vegetation Resources 

v-1 	 Revegetatedisturbed sites with native vegetation or 
seed mixtures appropriate for the area. Long term 
emphasis should be on reestablishing vegetation 
which is known to be importantfor food or cover for 
grizzly bears or other wildlife, and on restablishing 
those vegetative species which are adaptable to the 
site conditions and compatiblewith existing vegeta
tion. 

v-2 	 The wellsite will be excluded from domestic Iive
stock grazingby fencingoffthe area until vegetative 
establishment is complete. 

v - 3  	 Implement practices as identified in the Noxious 
Weed Management EIS for the Lewis and Clark 
NationalForestfor the prevention,control andmoni
toring of noxious weeds. These include the follow
ing: 
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Maintain vegetativecover, preferably a closed plant 
community adapted to the site, to limit the encroach
ment of noxious weeds. Require prompt revegeta
tion where mineral soil is exposed by activities,such 
as road construction. Apply seed for revegetation 
based on species adaptation to the specific site eon
ditions, ease of establishment and seed availability. 

Apply seed of competingspecies,adapted to the site, 
to areas treated for noxious weed control, where 
noxious weed treatment leaves soil and vegetation 
conditionsvulnerableto re-invasionand reoccupancy 
by noxious weeds. 

Implement noxious weed control to ensure that nox
ious weeds are eradicated from disturbed sites, 

V-4 	 Prior to initiating surface disturbance institute the 
following measures to prevent the introduction of 
noxious weed seeds or plant materials: 

Ensure that gravel and fill material will come from 
sources that are free of noxious weeds. 

Ensure that constructionequipment and drillingrigs 
are clean and free of noxious weed seeds before 
entering the work site. 

V-5 	 Prior to surface disturbing activities, an on-the-
ground inventory for rare plants will be conducted. 
If rare plants are identified, management require
ments on a site-by-site basis will be developed to 
allow for the maintenance of viable populations of 
the rare plant specieson the site, and to minimize the 
effects on existing populations. 

Visual Resources 

VR-1 Production stock tanks will not exceed 12 feet in 
height. 

VR-2 	Right-of-way clearingin timbered, dense shrub, and 
scenic areas shall be limited to a minimum width 
necessary to prevent interference of trees and other 
vegetation with the facility construction.Authorized 
Officer may require clearing to be “feathered or 
graded” with curved or undulating boundaries to 
lessen visual “tunnel” effect. In locations where the 
right-of-way enters timber, including dense shrub, 
from meadows or other open areas, the Authorized 
Officer may require clearing to be “feathered” into 
the timber in order to retain maximum natural veg
etative patterns. Authorized Officer may require a. 
landscape architect to assist in the design of the 
pipeline route. 

VR-3 	Where necessary, road cuts will require broken-face 
blasting, and then coloring the rock face with a 
petroleum emulsion tacifier mulch. 

VR-4 	Where necessary, soil cuts/fills will require a petro
kum emulsion mulch or organic material mulch 
with low color contrast to reduce visual impacts. 

VR-5 	Well pads will be bermed and seeded to reduce 
visual contrast. 

VR-6 	Flare stacks will be hinged to be let down when not 
in use. 
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RECOMMENDED MITIGATION 
This section (Table 4.32) lists recommended mitigation measures, by alternative, that would lessen the effects on the various resources that 
would result from the proposed drilling and production operations. Many of these mitigation measures are very general in nature; however,
site specific mitigation will be imposed when APDs are submitted. 

TABLE 4.32 
IMPACTS AND MITIGATION BY ALTERNATIVE 

ALTERNATIVE 1 ALTERNATIVE 2 

Resource Impact Mitigation Impact Mitigation 

Air Quality 	 No impacts from the‘ Standard Management Short-term minor impacts Same as Alternative 1. 
central gas plant because it Practice (Appendix 3). during drilling operations.
is a “closed system” Increased moderate 
process. impacts from production

facilities at each wellsite,
due to increased wellhead 
and production facilities. 

Geology No impacts. None. 	 Drilling would increase None. 
subsurface geologic
information. 

Oil and Gas 	 An estimated 96.3 and Standard Management Positive impact to Standard Management
257.0 BCF of natural gas Practice companies due to Practice 
would not be produced. maximum drilling and 

production. An estimated Lease Stipulations
No additional geologic or Lease stipulations 92.2 to 178.4 BCF of (AppendixC).
reservoir information (Appendix C). natural gas would be 
would be gained. produced. 6,400 high

potential acres, 2,560
23 of 25 leases would not be medium potential acres 
produced. and 640 low potential acres 

would be developed. 

12of 25 leases would not be 
produced.. 

Paleontology No impacts. Standard Management Same as Alternative 1,but Standard Management
Practice 	 on larger scale, because of Practice 

the increased number of 
wellsites. 

Cultural Low potential for impact as Standard Management 242 acres disturbed by Standard Management
Resources 	 all actions proposed for Practice construction activities. Practice 

areas previously disturbed. Increased accesdhuman 
Approximately 15 acres activity may increase 
disturbed by gas plant illegal collection of 
construction, reinjection artifacts. 
well. 

Soils 	 Impact to 15acres of soil Standard Management Approximately 70 acres of Standard Management 
types with low soil stability Practice soil having low soil Practice 
hazards. stability hazards would be 

affected. Approximately
172 acres of soil having
moderate soil stability
hazards would be affected. 
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TABLE 4.32 (continued) 

IMPACTS AND MITIGATION BY ALTERNATIVE 


ALTERNATIVE 1 ALTERNATIVE 2 

Resource Impact Mitigation Impact Mitigation 

Vegetation 	 15 acres of grassland Standard Management Approximately 79 acres of Standard Management
would be disturbed Practice coniferous forest area Practice 
reducing forage potential
by 4,600 lbs. forage/year. 

would be disturbed. 

106 acres of grassland
vegetation would be 
disturbed, reducing forage
potential by 53,000 lbs. 
forage/year. 

32 acres of riparian area 
would be disturbed. 

24 acres of rockland would 
be disturbed. 

242 acres of disturbance 
susceptible to noxious weed 
infestation. 

Livestock 	 5 acres forage disturbed Standard Management 103.4 acres of forage Standard Management
resulting in 0.62 AUMs Practice disturbed, resulting in 12.9 Practice 
lost. AUMs lost. 

Visual 	 Positive impact from Standard Management Significant impacts from Standard Management
dismantling 1-8,1-5,1-13, Practice constructing roads to E-2, Practice 
1-19facilities, improving S-2,S-5wellsites. 
visual quality in , 

foreground and middle 
grounds. 

Fish and 
Wildlife 
(*Wildlife) 

Moderate impacts from 
E-3, S-6,S-7wellsites and 
roads. Foreground view 
moderately impacted
because of facilities at each 
wellsite. 

Grizzly Bear Spring habitat - 12,060 Late summer/early fall Spring habitat -38,020 Standard Management 
acres. timing window. acres; denning habitat - Practice 

170 acres. 

Rocky Occupied yearlong -2,050 Avoid construction within Occupied yearlong -8,390 Late summer/early fall 

Mountain acres; breeding, kidding, 1mile of occupied acres; breeding, kidding, timing window. 

Goat nursery -2,050 acres; goat mountain goat year long nursery -8,390 acres; 


year long habitat. habitat. mineral licks -*(5) 

Bighorn Winter range -530 acres. Late summer/early fall 
Sheep timing window. 

Elk 	 Winter range - 12,060 Late summer/early fall Winter range -33,810 Standard Management 
acres; calving area -920 timing window. acres; calving area -5,180 Practice 
acres; migration routes - acres; migration routes -
*(2). *(4). 
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TABLE 4.32 (continued) 

IMPACTS AND MITICATION BY ALTERNATIVE 

ALTERNATIVE 1 ALTERNATIVE 2 

Resource Impact Mitigation Impact 
Mule Deer Winter range -5,410 Late summer/early fall Winter range - 15,600 

acres;fall transitional timing window. acres; fall transitional 
range -400 acres; range -2,980 acres;
migration routes -*(2). migration routes -*(3). 

Raptors Breeding/nesting habitats Use fall timing window to Breedinghestinghabitats 
-*(16). lessen impacts to most -*(78).

species (exact dates based 
on site specifics of 
activities). 

Fisheries *(a. *@). 

*Each number represents one wellsite falling within a 1-milezone of influence of the habitat feature. 

Teton TRA would not be None. 
Roadless impacted.
Area (TRA) 

Surface No impacts. .Standard Management
Water Practices 

Groundwater 	 Increased turbidity and None. 
sedimentation of 
short-term minor impact. 

Minor impacts due to 
lowering of intercepted
groundwater in pipeline
trenches. 

No lasting effects. 
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Natural integrity would be 
reduced. 

Activity would diminish 
apparent naturalness on 
approximately 2,600 acres. 

Activity would diminish 
remoteness on approxi
mately 2,600 acres. 

Approximately 2,800 acres 
would no longer be suitable 
for solitude. 

Scenic and biological
features would be altered 

Approximately 2,600 acres 
would be removed from 
roadless status. 

Moderate increased erosion 
and sedimentation in 
floodplains and wetlands. 

Minor impact during road 
and drill pad construction 
due to increased sedimenta
tion. No lasting effect. 
Minimal possibility that 
drilling fluids would 
entersubsurface aquifers.
Minimal possibility of 
impacts from subsurface 
disposal of produced water. 
Geologic record is that very
little salt water is expected.
Temporary increase in 
turbidity and sediment 
would be a minor impact.
Less infiltration and 
increased run-off due to 
compaction. Minimal 
possibility of impacts from 
subsurface disposal of 
produced water. 

Mitigation -
Standard Management
Practice 

Late summer/early fall 
timing window. 

None. 

Standard Management
Practice 

Use slash filter strips to 
trap sediment near 
drainage. 

Standard Management
Practice 
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TABLE 4.32 (continued) 
IMPACTS AND MITIGATION BY ALTERNATIVE 

ALTERNATIVE 1 

Resource Impact Mitigation 

Recreation 	 Short-term increase in Complete construction 
noise and additional traffic prior to or after hunting
from pipeline and gas seasons. 
plant construction. 

Noise 	 Short-term increase during None. 
construction activities. 

Transporta- No impacts. None. 
tion System 

Health and Slight increase in potential None should be necessary 
Safety for vehicle accidents. because of low amount of 

activity. 

Economics 	 Negative impacts to oil and None. 
and gas industry and 
federal and state leasing 
revenue. Industry would be 
able to develop 2 of 25 
leases. $17,000-$44,000
annual leasing revenue on 
undeveloped reserves not 
available to federal 
government. $8,500-$22,000
annual leasing revenue on 
developed reserves not 
available to State of 
Montana. 
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ALTERNATIVE 2 

Impact Mitigation 

Reduction of 80 acres from Standard Management

semiprimitive setting to a Practice 

roaded natural setting. 


Existing travel ways could 

be more accessible and 

create access to areas that 

were previously

inaccessible. 


USFS trails 106, 124, 153 

would be easier to access,

possibly lessening the 

overall recreational 

experience. 


5.9 miles of new road would 

be constructed along 

eastern border of Teton 

Roadless Area. 


Shortterm impacts during Standard Management

drilling and construction. Practice 

Minor long term impacts

from production noise at 

the wellsite and vehicle 

traffic to and from the 

wellsite by maintenance 

workers, tanker trucks 

hauling condensate, etc. 

Increased noise may

impact wildlife. 


Possibilities of increased Standard Management

public vehicle use of road Practice 

system, causing

washboarding, rutting, etc. 


Increased potential for Install signs along roads 

traffic conflicts, accidents. during heavy periods of 

Very low probability of a activity.

blow-out. 


Standard Management
Practice. 

Remote monitoring. 

Population-moderate None. 

short-term population

growth for Choteau. Minor 

population increases 

distributed across the 

five-county regional zone of 

influence. 


Employment-short-term 

moderate beneficial 

impacts due to increased 

number of full-time (30-90

day period) production

related workers and 

part-time (120-day period)

non-production workers. 




TABLE 4.32 (continued) 

IMPACTS AND MITIGATION BY ALTERNATIVE 

ALTERNATIVE 1 ALTERNATIVE 2 

Resource Impact Mitigation Impact Mitigation 

Income-communities 
would experience moderate,
short-termincreases in 
income due to increased 
personal earnings from 
economic activity. 

Housing-significant,
short-term increase in 
demand for housing.
Existing housing inventory
adequate for increases in 
population due to 
employment opportunities. 

Facilities and Services-
moderate, short-term 
increases in demand for 
community services. 
Existing services inventory
adequate for increases in 
population due to 
employment opportunities. 

Public Finance-beneficial 
impacts to Teton County
and State of Montana from 
production taxes. 

Social Conditions-
insignificant, adverse 
impacts due to effects of 
short-term increases in 
population influencing
life-style, and factors of 
social well-being. 
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TABLE 4.32 (continued) 
IMPACTS AND MITIGATION BY ALTERNATIVE 

ALTERNATIVE 3 ALTERNATIVE 4 

Resource Impact 

Air Quality 	 Minor short-term impacts
during drilling. No impacts
from “closed system” gas
processing plant. 

Geology Same as Alternative 2. 

Oil and Gas 	 An estimated 96.3 to 239.1 
BCF of natural gas would 
not be produced. 

21 of 25 leases would not be 
produced. 

Paleontology 	 Same as Alternative 1.The 
E-4 site has potential to 
effect dinosaur fossils 
classified as significant. 

Cultural 75 acres disturbed. Other 
Resources impacts same as 

Alternative 2. 

Soils 	 Approximately 28 acres of 
soil characterized by
moderate soil stability
hazards will be affected. 
Approximately 47 acres 
have low soil stability
hazards. 

Vegetation 	 Approximately 9 acres of 
coniferous forest area 
would be disturbed. 

63 acres of grassland
vegetation would be 
disturbed, reducing forage
potential by 31,500 lbs. 
foragelyear. 

3 acres of riparian would be 
disturbed. 

These 75 acres would be 
susceptible to noxious weed 
infestation. 

Livestock 	 12.6 acres of forage
disturbed disturbed,
resulting in 1.5AUMs lost. 

Mitigation Impact Mitigation 

Same as Alternative 2. Similar to Alternative 2. Same as Alternative 2. 

None. Same as Alternatives 2. None. 

Standard Management An estimated 95.0 to 215.8 Standard Management
Practices. Lease BCF of natural gas would Practices. Lease 
stipulations (Appendix C). not be produced. 13of 25. stipulations (Appendix C).

leases would not be 
produced. 

Standard Management Same as Alternative 2. Standard Management
Practice Practice 

Standard Management 219 acres disturbed. Other Standard Management
Practice impacts same as Practice 

Alternative 2. 

Standard Management Approximately 81 acres of Standard Management
Practice 	 soil characterized by low Practice 

soil stability hazards would 
be affected. 

Approximately 134 acres 
having moderate soil 
stability hazards would be 
affected. 

Approximately 4 acres 
having severe soil stability
hazards would be affected. 

Standard Management Approximately 44 acres of Standard Management
Practice 	 coniferous forest area Practice 

would be disturbed. 107 
acres of grassland
vegetation would be 
disturbed, reducing forage
potential by 53,000lbs. 
total foragelyear. 

35 acres of rockland and 33 
acres of riparian would be 
disturbed. 

These 219 acres would be 
susceptible to noxious weed 
infestation. 

Standard Management 99.9 acres of forage Standard Management
Practice disturbed resulting in 12.5 Practice 

AUMs lost. 
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TABLE 4.32 (continued) 

IMPACTS AND MITIGATION BY ALTERNATIVE 


ALTERNATIVE 3 ALTERNATIVE 4 

Resource 

Visual 

Fish and 
Wildlife 
(*Wildlife) 

Grizzly Bear 

Rocky
Mountain 
Goat 

Bighorn
Sheep 

Elk 

Mule Deer 

Raptors 

Fisheries 

Impact 

Impacts less than in 
Alternative 2, due to 
remote monitoring and less 
sites. 

Short-term impacts from 
pipelines. 

Spring habitat -20,000 
acres. 

Occupied yearlong -2,050 
acres; breeding, kidding, 
nursery -2,160 acres. 

Winter range - 17,810 
acres; calving area - 1,000 
acres; migration routes -
*@I. 

Winter range - 13,150 
acres; fall transitional 
range -400 acres;
migration routes -*(3). 

Breeding/nesting habitats 
-*(29). 

*(3). 

Mitigation 

Same as Alternatives 1 
and 2, as applicable. 

Rocky Mountain Front 
Wildlife Guidelines 

Rocky Mountain Front 
Wildlife Guidelines 

Rocky Mountain Front 
Wildlife Guidelines 

Rocky Mountain Front 
Wildlife Guidelines 

Rocky Mountain Front 
WildlifeGuidelines 

Impact 

Overall moderate visual 
impacts with some 
localized areas of 
significant impacts.
Impacts very similar to 
Alternative 2. 

Spring habitat -38,020 
acres; Denning habitat -
170 acres. 

Occupied yearlong - 7,680 
acres; breeding, kidding, 
nursery - 7,680 acres;
mineral licks -*(4). 

Winter range -430 acres. 

Winter range -35,820 
acres; calving area -4,900 
acres; migration routes -
*(4). 

Winter range - 17,680 
acres; fall transitional 
range -2,930 acres;
migration routes -*(3). 

Breeding/nesting habitats 
-*(73). 

Mitigation 

Same as Alternatives 1,2
and 3. 

Same as Alternative 1. 

Remote monitoring, late 
summer/early fall timing
window. 

Remote monitoring, late 
summer/early fall timing
window. 

Remote monitoring, late 
summer/early fall timing
window. 

Remote monitoring, Iate 
summer/early fall timing
window. 

Remote monitoring, late 
summer/early fall timing
window. 

None, 

*Each number represents one wellsite falling with a 1-milezone of influence of the habitat feature. 

Teton Impacts are same as None. 

Roadless Alternative 1. 

Area (TRA) 


Activity would diminish 
apparent naturalness on 
approximately 1,800 acres. 

Activity would diminish 
remoteness on 
approximately 1,800acres. 

Approximately 2,000 acres 
would no longer be suitable 
for solitude. 

Scenic and biological
features would be altered. 

Approximately 1,800 acres 
would be removed from 
roadless status. 
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TABLE 4.32 (continued) 
IMPACTS AND MITIGATION BY ALTERNATIVE 

0 

ALTERNATIVE3 ALTERNATIVE 4 

Resource Impact Mitigation Impact litigation 

Surface Similar to Alternative 1. Same as Alternative 1. Similar to Alternative 1. Same as Alternative 2. 
Water 

Groundwater 	 Similar but less than Same as Alternative 2. Similar to Alternative 2. Same as Alternative 2. 
Alternative 2. 

Recreation Same as Alternative 1. Same as Alternative 1. Similar to Alternative 2. 	 Standard Management
Practice 

Noise 	 Similar to those in Same as Alternative 1. Same as Alternative 2. Same as Alternative 3. 
Alternative 1. Insignific-ant
noise at the wellsites due to 
the central gas processing
plant. 

Transporta-
tion System 

Impacts similar to but less 
than Alternative 2. 

Standard Management
Practice 

Impacts very similar to 
Alternative 4. 

Standard Management
Practice 

Health and Similar to Alternative 1. Same as Alternative 2. Similar to Alternative 2. Same as Alternative 2. 
Safety 

Economics Impacts same as 
Alternative 2 for 

None. Impacts same as 
Alternative 2 for 

None. 

population, employment,
income, housing, facilities 
and services, public
finance and social 
conditions. 

population, employment,
income, housing, facilities 
and services, public
finance, and social 
conditions. 

Source: BLM 1989 
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IRREVERSIBLEAND 
IRRETRIEVABLE COMMITMENT 
OF RESOURCES 

This sectiondiscussesonly those resource componentsthat 
would be impacted. 

Commitment of cultural resources under all alternatives 
would create an irreversible and irretrievable situation as 
they are not a renewable resource. 

Rehabilitation under all alternatives would lessen visual 
resource impacts,but there would be some irretrievableloss 
of natural scenic resourcesin the Blackleaf area due to road 
and wellpad scars. 

Alternative 1 

Livestock 

Implementation of Alternative 1 would cause the loss of 
approximately 4,000 lbs. of grassland forage on either a 
temporary or permanent basis. If permanent loss of forage 
occurs. this loss would not exceed .67 AUMs. 

Alternative 2 

Livestock 

Implementation of Alternative 2 would cause the loss of 
approximately 29,600 lbs. of grassland forage on either a 
temporary or permanent basis. If permanent loss of forage 
occurs, this loss would not exceed 12.9 AUMs. 

Teton Roadless Area 

Implementationof Alternative 2 would reduce the Roadless 
status by 2,600 acres in the Teton Roadless Area. This 
would constitutea 4% land area reduction for the Roadless 
Area and a 17% reduction in the size of the Blackleaf Unit. 

Alternative 3 

Livestock 

Implementation of Alternative 3 would cause the loss of 
approximately 6,800 lbs. of grassland forage on either a 

temporary or permanent basis. If permanent loss of forage 
occurs, this loss would not exceed 1.5 AUMs. 

Alternative 4 
0 

Livestock 

Implementation of the Preferred Alternative (4) would 
cause the loss of approximately 14,500 lbs. of grassland 
forage on either a temporary or permanent basis. If perma
nent loss of forage occurs, this loss would not exceed 12.5 
AUMs under Alternative 4 proposals. 

Teton Roadless Area 

This alternative would remove roadless status from 1,800 
acres in the Teton Roadless Area. This would constitute a 
3% land area reduction for the Roadless Area and a 12% 
reduction in the size of the Blackleaf Unit. 

UNAVOIDABLE ADVERSE 
IMPACTS 

This section discusses only those impacts to resource com
ponents that would remain after mitigation measures have 
beem implemented. 

Visual Resources 

Road, wellpad, pipeline and facility construction activities 
in all alternativeswould create unavoidable impacts to the 
visual resources of the EIS area. These impacts could be 
mitigated to some degree and are a function of the number 
and location of the individual sites. 

Alternative 1 

Wildlife 

Based on a 1-mile zone of influence, Alternative 1 would 
disturb 34,950 acres of important wildlife habitats and 22 
special habitat features such as mineral licks and cliff 
nesting sites (see Table 4.9). 

Applicationof Interagency Rocky Mountain FrontWildlife 
Guidelines(BLM, et& 1987)pertinent toprotectinghabi
tats at each site will lessen impact significantlyduring site 
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development and pipeline construction,adherenceto a late 
summer and fall operating window. No new exploratory 
wells are proposed in this alternative. During production 
negative influence is unavoidable during the critical peri
ods in wildlife life cycles. Intensity of effect can be signifi
cantly restrained by implementation of a firmroad manage
ment policy includingroadclosure to thepublic plus remote 
monitoring of wells. 

Adverse impacts to the gray wolf and grizzly bear for all 
alternativesare given in the Biological Evaluation (Appen
dix L). Wolves and grizzlies would be less affected by 
Alternative 1 than by any of the other alternatives. 

Livestock 

Unavoidable impacts to livestock production are almost 
unmeasurable in terms of animal-unit months lost: .67 
AUMs. Only the Cow Creek allotment would be affected 
from oil-gas facility development which would disturb 5 
acres. 

Oil and Gas 

Twenty of the 22 Federal leases would not be explored for 
oil and gas resourcesby drilling.Because of this, 84 to 92% 
of the estimated recoverable resources would not be pro
duced. By not allowing development on leases already 
issued in the Blackleaf area,the federal government may be 
forced to buy back leases in the EIS area if they can’t be 
explored. 

CUItural 

Adverse impacts to cultural resources would be low under 
Alternative 1. Impacts to cultural resources would occur 
only if avoidance of the resource is not feasible during 
pipeline construction. 

Soil and Vegetation Resources 

This alternative would cause unavoidable adverse impacts 
to soil and vegetation resources on 15 acres disturbed by 
well and pipeline construction activities.The areadisturbed 
would be subject to acceleratederosion duringconstruction 
activitiesand until stabilizedby effectivevegetativecover. 
Additional risk of land slump and mudflow would occur on 
unstable soil types impacted by construction.The tree and 
timber growth potential would be reduced on the forest land 
disturbed by the development.Grazing potential would be 

reduced for both big game animals and livestock on the 
grassland area disturbed. The area impacted by develop
ment would be susceptible to noxious weed infestation. 
Although no plant species of speciaI concern have been 
identified on the area proposed for development, there is a 
risk of adversely affecting undiscovered rare or sensitive 
plant habitat during the development. See Chapter 4, Envi
ronmental Consequences, for further description of the 
adverse impacts associated with the proposed develop
ment. 

Recreation 

Impacts to recreation opportunities, resources and activi
ties would occur under each alternative for the duration of 
the exploration activity. 

Road and drill pad construction and the traffic, noise and 
emissions associated with drilling would have an unavoid
able effect of all the roaded alternatives and would be 
considered by some to be incompatible with the roadless 
character of the area. 

Alternative 2 

Wildlife 

Alternative 2 would disturb 113,070 acres of important 
wildlife habitat and 99 special habitat features (see Table 
4.10). Applicationof the InteragencyWildlife Guidelines, 
especially appropriate timing windows would help lessen 
the impacts of drillingthe eight step-outand six exploratory 
wells programmed, but some overlap in time of certain 
wildlife species traditional use of each site may occur and 
some impact would thus be unavoidable. 

Impactsfrom production would be very difficultto mitigate 
in this alternativeasremote monitoringis not applied.Thus, 
more vehicular trips would be necessary for gas field 
operation and greater levels of impact would be exerted on 
wildlife. In other words, the negative effect on each acre of 
disturbedhabitat at each wellsiteand associatedroad would 
be significantly greater than in the other three alternatives 
that employ remote monitoring. 

Livestock 

Unavoidable impacts to livestock production occur in four 
allotments (see Table 4.3). Loss of grasslandforage due to 
surfacedisturbanceaccountsfor 12.9AUMs lost on at least 
a short-term basis (up to 5 years). 
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Oil and Gas 

From 60to 80% of the recoverable resourcesin the EIS area 
would not be produced under this alternative.Nine of the 22 
federal leases would not be explored by drilling. 

Cultural 

Development under Alternative 2 could impact cultural 
resources through road, pipeline, and well construction. 
Additional impacts to cultural resources in the study area 
would be from increased human activity. 

Soil and Vegetation Resources 

Unavoidable adverse impacts would occur on 242 acres 
disturbed by road, well and pipeline construction. The 
adverse impacts would be the same as described above for 
Alternative 1, except a much larger area of land would be 
impacted. 

Alternative 3 

Wildlife 

This alternativeadheres strictly to the Interagency Wildlife 
Guidelineswhich allows the scenariodescribed in Alterna
tive 1, plus the addition of two step-outand two exploratory 
wells. The acres of wildlife habitat disturbed totals 55,560 
acres which would be about half thar disturbed in Altema
tive 2. Thirty-sevenhabitat features would be affected (see 
Table4 1 1). Unavoidable impacts would be similarto those 
discussed for Alternative 2 except they would be less 
because fewer sites are programmed and remote monitor
ing would be a principle method of mitigation. 

Livestock 

Unavoidable impactsto livestockproduction occur in three 
allotments (see Table 4.4). Loss of grassland forage due to 
surface disturbance accounts for 1.5 AUMs lost on at least 
a short-term basis (up to 5 years). 

Oil and Gas 

Eighty-fourto 86% of the estimated reserves in the EIS area 
would not be recovered under this alternative. Eighteen of 
the 22 federal leases would not be explored by drilling. 

Cultural 

Development under Alternative 3 could impact cultural 
resources through road, pipeline, and well construction. 
Additional impacts to cultural resources in the study area 
would be from increased human activity. 

Soil and Vegetation Resources 

Unavoidable adverse impacts, similar to those described 
for Alternative 1, would occur on 75 acres. 

Alternative 4 

Wildlife 

Over 2,000 more acres of important wildlifehabitats would 
be affected in this alternative than in Alternative 2 even 
though two less step-outwells are programmed. The reason 
for this is because remote monitoring is employed which 
requires disturbance to acres needed for a gas plant and 
reinjection well. However, the kinds of impacts that would 
be unavoidable are similar to the other alternativesbut less 
severe than Alternative 2 because of remote monitoring. 
Ninety-twohabitat features would be affected in this alter-
native (see Table 4.12). 

Livestock 

Implementation of this alternativewould cause the follow
ing unavoidable adverse impacts to livestock production: 

Of the 99.9 total disturbed acres, 28.98 acres are grassland 
acres which would cause 14,500 lbs. forage (12.5 AUMs) 
temporary or permanent loss to livestock. Permanent loss 
would occur if oil-gas production facilities were installed 
and used for a number of years. 

Oil and Gas 

Because this alternative does not allow exploration and 
development by drilling on parts of the EIS area and 
restrictsproduction in other areas it would result in a loss of 
76 to 81% of the estimated recoverable reserves contained 
in the EIS area. Ten of the 22 federal leases would not be 
explored by drilling. 
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Cultural 

Development under Alternative 4 could impact cultural 
resources through road, pipeline, and well construction. 
Additional impacts to cultural resources in the study area 
would be from increased human activity. 

Soil and Vegetation Resources 

Unavoidable adverse impacts similarto those describedfor 
Alternative 1, would occur on 219 acres. 

SHORT-TERM USE AND LONG-
TERM PRODUCTIVITY 

This section discussesonly those resource componentsthat 
would be impacted. 

Visual Resources 

The short-term impacts (1-2 years) from construction ac
tivities of each alternative would be severe to the visual 
resources of the EIS area. Using the facilities would create 
moderate impacts (15-20 years). Abandonment and reha
bilitation of the sites would return the area to a near natural 
state, although some severe sites (S-2 and E-2) may create 
long-term impacts due to the high waIIs and loss of forest 
cover for 30-40 years following rehabilitation. 

Soil and Vegetation Resources 

The impacts of construction associated with the develop
ment phase of any of the alternatives would be short term, 
lastingonly a year or two. Revegetation of impacted ground 
cover on disturbed sites would normally take one year, or 
only a few years at most. The maintenance activity associ
ated with production wells would prolong the use and 
associated disturbanceof roads, pipelines and well sites for 
about 23 years or more. With planned site rehabilitation 
following the completion of production,there should be no 
significantloss of long-termproductivity resultingfrom the 
development. However, a major spillor uncontrolled blow-
out of saline water, oil or other toxic waste material could 
cause much longer term impacts and loss of productivity 
than is normally anticipated. The impacts of these unlikely 
events are discussed in Appendix H of this FEIS. 

Alternative 1 

Wildlife 

The impacts of bringing the B-1 and I-19 wells on Iine and 
developing the reinjection well would be considered very 
short term (less than one month of human activity) for each 
site. Production of the four wells and operation of the gas 
plant must be considered long-term impacts. The life of 
each of these wells would be estimatedto be about 20 years, 
as would be the life of this four well field. Successful 
reclamation of these sitesupon abandonment should negate 
irreversible commitment of wildlife habitat and use of the 
affected areas. 

Livestock 

Forage losses to livestock use are mostly short-term, the 
greatest impact being immediately following construction 
when grassland is removed. Up to 5 years are needed to 
restore the grassland potential, even when allowed to rest 
after reseeding. Long-term production could be increased 
over pre-disturbance production levels by reseeding drill 
pads, pipelines,and roadwaysto quality grass-legume seed 
mixtures, Long-term livestock forage production would 
decrease only slightly if oil-gas production occurs for a 
lengthy period ( 1  0-20 years). 

Oil and Gas 

The short-term impact of this alternative to the oil and gas 
resource would be to reduce the amount of exploration on 
federal minerals in the area. The long-term impacts would 
be increasing development on private minerals, draining 
unleased federal minerals with a loss of royalties to the 
federal government. The oil and gas removed from the two 
structures would be irreversible and irretrievableimpacts. 

Cultural Resources 

The direct impact to cultural resources (i.e. destruction 
duringconstruction)would be identicalfor both short-term 
and long-term use of the EIS area. Indirect impacts from 
increased activity in the area would be proportional to the 
length of productivity and extended access to the area. 

Alternative 1 with minimum construction, no new access 
and a one year expforation and development time frame 
would cause the least effect on cultural resources. 
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Recreation 

The impacts from each alternativewould include the noise, 
dust,traffic, and road closuresthat would occur duringroad 
construction and drilling. Vegetative scars would persist 
for decades from road disturbance until forest succession 
progresses. 

Alternative 2 

Wildlife 

Impacts of explorationand abandonment at each site would 
be considered short term; road building and drilling less 
than 4 months in any one year and most often accomplished 
in one year and reclamation to usable wildlifehabitattaking 
only a few years. 

However, successful wells put to production must be con
sidered long-term impacts, as would be the developmentof 
the entire Blackleaf Field. Habitat areas adjacent to service 
roads and around wellheads would be affected forthe life of 
each well, estimated to average about 20 years; and also for 
the life of the field (42 years). 

All areas disturbed could be reclaimed to effective habitat; 
and wildlife may return to a pattern of traditionaluse of the 
affected areas. It is possible that in some cases the chain of 
learned behavior may be broken and traditionaluse may not 
be reestablished such as that taught by a sow grizzly to her 
young. 

Livestock 

Forage losses to livestock use are mostly short-term, the 
greatest impact being immediately following construction 
when grassland is removed. Up to 5 years would be needed 
to restore the grassland potential to former levels, even 
when allowed to rest after reseeding. Long-term production 
could be increased over pre-disturbance production by 
reseeding drill pads, pipelines, and roadways to quality 
seed-legume seed mixtures. Long-term livestock forage 
production would decrease only slightly if oil-gas produc
tion occurs for a lengthy period (10-20 years). 

Oil and Gas 

The short-term impact would be to increase activity in the 
area. Long-term productivity would be maximized com

pared to any other alternative. The reserves produced from 
the structures would be irreversibly and irretrievably lost. 

Culturai 

Alternative 2, which provides for 12.85 miles of new road 
and exploration and development activity over an 8 year 
period, would increase indirect impacts to cultural re-
sources. 

Alternative 3 

Affects would be similar to those discussed in Alternative 
2 except the field would run its course in a shorterperiod of 
time, 34 years. 

Livestock 

Forage losses to livestock use are mostly short-term, the 
greatest impact being immediately following construction 
when grassland is removed. Up to 5 years would be needed 
to restore the grassland potential to former levels, even 
when allowed to rest afterreseeding. Long-term production 
could be increased over pre-disturbanceproduction levels 
by reseeding drill pads, pipelines, and roadways to quality 
grass-legume seed mixtures. Long-term livestock forage 
production would decrease only slightly if oil-gas produc
tion occurs for a lengthy period (10-20 years). 

Oil & Gas 

The short-term impact would be to discourage investment 
in oil and gasexploration along the Rocky Mountain Front. 
The long-term impact would be to reduce leasing after 
present leases expire. Once the government decides not to 
allow development of issued leases it is taking a step that 
may become irreversible. The reserves produced from 
wells drilled under this alternative would be irreversibly 
and irretrievably lost. 

Cultural 

Alternative3 which provides for 1.3 miles of new road and 
explorationand developmentactivity over an 8 year period, 
has the potential to increase indirect impacts to cultural 
resources. 

172 



Chapter Four 

Alternative 4 

Wildlife 

Affects are similar to Alternative 2 except not as severe as 
explained above. The life of the field will be similar to 
Alternative 2. 

Livestock 

Forage losses to livestock use are mostly short-term, the 
greatest impact being immediately following construction 
when grassland forage is removed. Up to 5 years would be 
needed to recover the grassland production potential to 
former levels even when allowed to rest after reseeding. 
Long-term production could actually be increased by re-
seeding drill pads, pipelines,and roadways to qualitygrass
legume seed mixtures. Long-term livestock forageproduc

tion would decrease only if oil-gas production occurred for 
a long period (10-20 years). 

Oil and Gas 

The short-term impact would be to increase the costs of 
drilling the step-out and exploratory wells. The long-term 
impacts would be earlier abandonment of the wells with 
resulting loss of recoverable reserves. Resourcesproduced 
would be irretrievably lost. 

Cultural 

Alternative4, which provides for 12.25 miles of new road 
and exploration and development over a 15 year period, 
would cause long-term impacts to cultural resources out-
side of the areas of development. 
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SCOPING AND ISSUE 

IDENTIFICATION 


At the beginning of this project the BLM and Forest Service 
held a series of public meetings in local communities to 
gather public comments regarding oil and gas development 
in the EIS area. Those comments expressed concern for 
wildlife, threatened and/or endangered species, impacts to 
visual resources, local economic development, tourismp 
recreation, impacts on local landowners, potential impacts 
of H,S on human health and safety and effects to the 
adjacent Bob Marshall Wilderness Area. 

The public scoping meetings identified additional public 
concerns regarding the stability of the oil and gas industry, 
the need for oil and gas resources, public attitudes, impacts 
to water resources and the cumulative effects of develop
ment. 

The comments received during the scoping process were 
used in the development of evaluation criteria for the 
environmental analysis. 

CONSULTATIONAND 

COORDINATION IN 

PREPARATION OF THE 

DOCUMENT 


The U.S. Fish and Wildlife Service was asked to provide 
any listed and proposed threatened and/or endangered 
species that may be present in the EIS area. Formal consul
tation through the USFWS’s Endangered Species Office 
began when BLM submitted a Biological Assessment de-
scribing the impacts of the alternatives discussed in this 
EIS. Section 7(d) of the Endangered Species Act requires 
that during the consultation process no irreversible or 
irretrievable commitment of resources will occur. 

The Montana Department of Fish, Wildlife and Parks was 
contacted regarding bighorn sheep, Rocky Mountain goat, 
elk and deer populations and herd composition. 

A scoping meeting for state government agencies that 
might be affected by, or have an interest in this project, was 
held in Helena on October 3,1985. The following agencies 
were present: 

Bureau of Land Management 
Forest Service (Lewis & Clark) 
Montana Department of State Lands 

Montana Department of Fish, Wildlife and Parks 

Montana State Historic Preservation Office 

Montana Department of Agriculture 

Montana Governor’s Office 

Montana Department of Commerce 


The: following is a list of scoping meetings held regarding 
this project: 

Sept. 30, 1985 Lewistown District Advisory Council -
Circle 8 Ranch 

Oct. 2, 1985 Montana Wilderness Groups - Helena 
Oct. 3, 1985 State Government - Helena 

Western Environmental Trade Assoc. 
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Oct. 15, 1985 
Oct. 16, 1985 
Oct. 17, 1985 
Oct. 23, 1985 
Oct. 24, 1985 
Oct. 24, 1985 

Local Landowners - Choteau 
Public Workshop - Choteau 
Local Interest Groups - Great Falls 
Public Workshop - Great Falls 
Montana Petroleum Association - Helena 
Special Interest Groups - Missoula 

DISTRIBUTION LIST 


BLM requested comments from interest groups and indi
viduals; from federal, state and local agencies; and from 
Native Americans. The following is a partial list of organi
zations and agencies that received this document. 

County Commissioners, Boards of Planning and 

Chambers of Commerce 


Cascade County Commissioners 
Montana Chamber of Commerce 
Teton County Commissioners 

State of Montana 

Department of Health and Environmental Sciences, 

'Water Quality Bureau 
Representative John Cobb 
Montana Environment Quality Council 
Montana Department of Fish, Wildlife, and Parks 
Department of Community Affairs 
Department of Health and Environmental Sciences, 

Air Quality Bureau 
Department of Natural Resources and Conservation 
Department of State Lands 
Stan Stephens, Governor of Montana 
Intergovernmental Review Clearinghouse 

Congressional 

Honorable Max Baucus 
Honorable Conrad Bums 
Honorable Ron Marlenee 
Honorable Pat Williams 

Federal Agencies 

Advisory Council on Historic Preservation 

Army Corps of Engineers 

Tribal Business Council, Blackfeet Indian Nation 

U.S. Fish and Wildlife Service 

U.S. Army Corps of Engineers 

U.S. Geological Survey 

Forest Service, Lewis & Clark National Forest 

Library and Information Service, Department of 


Interior 

Bureau of Mines 

Office of Environmental Compliance 

United States Energy 


Assistant Secretary of the Air Force 

Pentagon, Secretary of the Army 

Bureau of Indian Affairs 

Bureau of Reclamation, Division of Environmental 


Affairs 

Department of Energy, Western Area Power 


Administration 

Department of Transportation 

Federal Aviation Administration 

Environmental Protection Agency 

Federal Highway Administration 

Federal Housing Administration 

U.S. Geological Survey, Environmental Affairs 


Program 

Minerals Management Service 

National Park Service 

Soil Conservation Service 


Special Interest Groups 

American Fisheries Society 

American Horse Protection Association 

American Mining Congress Journal 

Billings Rod and Gun Club 

Bob Marshall Ecosystem 

Missoula Backcountry Horsemen 

Eastern Montana College 

Defenders of Wildlife 

Environmental Impact Services 

Fishing and Floating Outfitters Association of 


Montana 
Great Bear Foundation 
Humane Society of the U.S. 
Independent Petroleum Association of Mountain States 
Inland Forest Resource Council 
Izaak Walton League of America 
American Outdoors Project 
Laurel Rod and Gun Club 
Glacier Two Medicine Alliance 
Lewistown Rod and Gun Club 
Center for Disease Control 
Sierra Club Regional Representative 
Minerals Exploration Coalition 
Montana Association of Grazing Districts 
Montana Cattlemans Association 
Montana Stockgrowers Association 
Montana Wilderness Association 
Montana Wildlife Federation 
Montana Outfitters Association 
Montana Audubon Council 
Montana Automobile Association 
Montana Coal Council 
Montana Council of Cooperatives 
Montana Environmental Information Center 
Environmental Quality Council 
Montana Farm Bureau 
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Montana Farmers Union 
Montana Geological Society 
Montana Historical Society 
Montana Land and Minerals Owners Association 
Montana Mining Association 
Montana Petroleum Association 
Montana Public Lands Council 
State Grazing District Association 
Montana State University 
Montana Stockgrowers Association 
Moptana Wilderness Association 
Montana Woolgrowers 
National Audubon Society 
Yellowstone Valley Audubon Society 
National Wildlife Federation 
Natural Resources Defense Council 
NCD Ecosystem 
Nevada Outdoor Recreational Association, Inc. 
Northern Plains Resource Council 
Overthrust Foundation 
Pennsylvania Coop Wildlife Research Unit 
Public Lands Council 
Wilderness Institute 
Montana Wildlands Coalition 
Sierra Club 

Colorado State University 

Trout Unlimited 

Department of Anthropology, University of Montana 

Western Environmental Trade Association 

The Wilderness Society 

Wilderness Institute 

Wildlife Management Institute 

The Wildlife Society 


Business and Organizations 

Airo Drilling Corporation 

Amax Exploration, Inc. 

Amec, Inc. 

American Colloid Company 

American Petrofina Company of Texas 

Amoco Production Company 

Anaconda Minerals Company 

Andover Resources 

Arc0 Exploration Company 

Atlantic Richfield Company 

J.R. Bacon Drilling, Inc. 

Balcron Oil Company 

Black Bow Exploration 

Blackleaf Petroleum Company 

Bond Operating Company 

Bronco Exploration 

Burton/Hawks, Inc. 

Cascade Courier 

Celsius Energy Corporation 

Choteau Acantha 


Cities Service Oil and Gas Corporation 
City Oil Company 
CNG Producing 
Coastal Oil and Gas Corporation 
Coastal States Energy Company 
Comanche Drilling Company 
Croft Petroleum Company 
Crown Central Petroleum Corporation 
Davis Oil 
Depco, Inc. 
Diamond Shamrock Exploration 
Eastern American Energy Corporation 
Elenburg Exploration 
Energetics, Inc. 
Energy Reserves Group, Inc. 
Energy Fuel NEEC, Inc. 
Energy Reserves Group, Inc. 
EPS Resources Corporation 
Exxon Corporation 
Fairfield Times 
Frontier Exploration Company 
Fuel Resources Development Company 
Fulton Producing Company 
Getty Oil Company 
Glacier Reporter 
Great Falls Tribune 
Great Northern Drilling Company, Inc. 
Gulf Oil Exploration and Production Company 
Halliburton Company 
Halliburton Services 
Hardrock Oil Company 
Ray Harrison Drilling 
Havre News 
Hickel and Tooke Drilling Company 
Hicks and Sons, Inc. 
High Country News 

Highline Drilling Service 

Homestake Oil and Gas 

Husky Oil 

Investestate 

J. M. Resources, Inc. 

Juniper Petroleum Company 

Lewistown News Argus 

Lightning Productions, Inc. 

Luff Exploration Company 

Macquest Resources, Inc. 

Marathon Oil 

Montanamorth Dakota Utility 

Exxon Coal Resources USA, Inc. 

Meridian Oil, Inc. 

Minden Oil and Gas, Inc. 

Mobil Oil 

Mobil Oil Canada LTD 

Montana Magazine 

Montana Pacific Oil and Gas Company 
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Montana Power Company 

Montana Oil Journal 

Montana Pacific Oil & Gas Company 

Mountain Fuel 

Mountain States Petroleum Corporation 

Burlington Northern Railroad 

Northern Pacific Oil and Gas 

Petro-Lewis Corporation 

Phillips Petroleum 

Red River Oil and Gas, Inc. 

S & W Petroleum Consultants, Inc. 

S & J Operating 

SchlumbergerWell Service 

Shadco 

Shell Oil Company 

Sohio Petroleum Company 

Superior Oil 

Union Oil Company 

Western Energy Company 

Western Natural Gas Company 

Western Reserves, Inc. 

Wildcat Oilfield Construction, Inc. 

Williams Exploration Company 


This document is also available at county libraries. In 
addition, approximately 270 copies were mailed to indi
viduals and branch offices of the agencies and businesses 
listed above. 

PREPARERS 

Interdisciplinary Team 


This EIS was prepared by an interagencyinterdisciplinary 
team. The team members are listed below. 

ANN BISHOP, Visual Information Specialist. Art Educa
tion Major, Colorado State University. Employed by Bu
reau of Land Management 1975 - present. Primary EIS 
responsibility: graphics and printing. 

BILL BISHOP, Public Information Officer (retired). B.A. 
from the University of New Mexico. First team leader and 
responsible for the original coordinationbetween the vari
ous agencies who helped prepare this document. 

KERRY CONSTAN, Montana Departmentof Fish, Wild-
life and Parks Oil and Gas Coordinator. B.S. Electrical 
Engineering,Universityof New Mexico, 1956;B.A. Geol
ogy, University of.New Mexico, 1960; M.S. Fish and 
Wildlife Management, Montana State University, 1967. 
Employed by Montana Department of Fish, Wildlife and 
Parks, 1967-present. PrimaryEIS responsibility: Montana 
Department of Fish, Wildlife and Parks liaison. 
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DALE DAVIDSON,Archaeologist.B.S. English, Univer
sity of San Diego, 1966; M.A. Anthropology, Northern 
Arizona University, 1978. Employed by U.S. Forest Ser
vice 1 year, Bureau of Land Management 1980 - present. 
Primary EIS responsibility: cultural resources. 

TAD DAY, Wildlife Biologist. B.S. Fish and Wildlife 
Management, Montana State University, 1968; M.S. Fish 
and WildlifeManagement,MontanaState University, 1972. 
Employedby Ecological ConsultingServices 1year, Mon
tana Departmentof Fish, Wildlife and Parks 1year, Bureau 
of Land Management 1975 - present. Primary EIS respon
sibility: wildlife resources and threatened andlor endan
gered species assessment. 

SETH DIAMOND, Acting Resource Assistant/Wildlife 
Biologist. B.A. Anthropology, Duke University, 1983; 
M.S. Wildlife Biology, Virginia Tech., 1988. Self-em
ployed as owner/operator nursery and landscaping busi
ness. Employedby Forest Service 1988topresent. Primary 
EIS responsibility: roadless area resources. 

CRAIG FLENTIE, WriterEditor. B.S. TechnicalJournal
ismmass Communication,Kansas State University, 1972. 
Employed by Bureau of Land Management 1980- present. 
Primary EIS responsibility: WriterEditor and Technical 
Coordinator. 

JOE FRAZIER, Hydrologist.B.S. Business, University of 
Kansas, 1968;M.S. AquaticBiology,Emporia State, 1975; 
M.S. Hydrology,Universityof Wyoming, 1980.Employed 
by Bureau of Land Management 1980 - present. Primary 
EIS responsibility: water resources review. 

CHUCK FREY, Geologist. B.A. Geology, University of 
Montana, 1974. Employed as Geological Consultant 1 
year; United States Geological Survey 2 years, Bureau of 
Land Management 3 years, Forest Service 1980 - present. 
Primary EIS responsibility: geology and Forest Service 
liaison. 

DON GODTEL,WildlifeBiologist. B.S. WildlifeManage
ment, Colorado State University, 1968.Employed by U.S. 
Forest Service 1973-1976, United States Department of 
Agriculture - Agricultural Research Service 1 year, Forest 
Service 1977-present.PrimaryEIS responsibility: wildlife 
resources review, cumulative effects model, and sensitive 
species effects analysis. 

VALDON HANCOCK, Hydrologist.A.S. Forestry, Idaho 
State University 1963;B.S. Watershed Management, Utah 
State University, 1965; M.S. Range Watershed Manage
ment, Utah State University, 1969. Employed by Forest 
Service 1967 - present. Primary EIS responsibility: water 
resources. 
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CHRIS JAUERT, Range Conservationist. B.S. Range 
Management,HumboldtState College, 1972.Employedby 
U.S. Forest Service 6 years, Bureau of Land Management 
1974-present. PrimaryEIS responsibility: range resources 
and livestock use. 

PAUL KRUGER, Environmental Scientist. B.S. Atmo
spheric Sciences, University of Washington, 1978. Em
ployed by United States GeologicalSurvey 5 years, Miner
als Management Service 1 year, Bureau of Land Manage
ment 1984 - 1989. Primary EIS responsibility: air quality 
and noise. 

CHUCK LAAKSO, Petroleum Engineer. B.S. Geological 
Engineering, Michigan Technological University, 1970. 
Employed by United States Geological Survey 4 years, 
Minerals Management Service 1 year, Bureau of Land 
Management 1983 - present. Primary EIS responsibility: 
oil and gas resources. 

RHODA 0.LEWIS, Archaeologist.B.S. Secondary Edu
cation, Chadron State College; M.A. Anthropology, Uni
versity of Wyoming. Employed by Bureau of Land Man
agement 1988 - 1990.Primary EIS responsibility: cultural 
resources. 

TIM LOVE, Forester. B.A. GeographyForestry, Univer
sity of Montana, 1979.Employed by Forest Service 1975-
present. Primary EIS responsibility: visual and recreation 
resources. 

JERRY MAJERUS, Economist. B.S. Forestry, University 
of Montana, 1980; M.S. Forestry, University of Montana, 
1982. Employed by Bureau of Land Management 1983 -
present. Primary EIS responsibility: socioeconomics. 

BOJE NIELSEN, Landscape Architect. M.S. Landscape 
Architecture, University of Massachusetts, 1978.Employed 
by Forest Service 1979- present. Primary EIS responsibil
ity: visual resource management. 

CHUCK OTTO, Land Use Specialist. B.S. Forestry, Uni
versity of Montana, 1976. Employed by Bureau of Land 
Management 1975- present. Primary EIS responsibility: I. 
D. Team Leader,alternativedevelopment,visual resources. 

WAYNE PHILLIPS, Ecologist, B.S. Forestry, University 
of Montana, 1965. Employed by Forest Service 1965 -
present. Primary EIS responsibility: vegetation and soil 
resources. 

DALE SCHAEFFER, Civil Engineer. B.S. Construction 
EngineeringTechnology,Montana State University, 1972. 
Employed by Forest Service 1973 - present. Primary EIS 
responsibility: transportation planning. 

GARY SLAGEL,Land Use Specialist. B.S. Wildlife Man
agement, Utah State University, 1977. Employed by Bu
reau of Land Management 1979 - present. Primary EIS 
responsibility: TechnicalCoordinator,alternative develop
ment, I.D. Team Leader. 

JANE WEBER, Public Affairs Officer. B.S. Education, 
University of Montana, 1975; B.S. Forestry, University of 
Montana, 1981.Employedby Forest Service 1977-present. 
Primary EIS responsibility: public information/involve
ment and public scoping. 

CLARK WHITEHEAD, RecreationWildemess Special
ist. B.S. Forest Management,Universityof Montana, 1967. 
Employed by Bureau of Land Management 1969- present. 
Primary EIS responsibility: visual and recreation resources 
review. 

These people from the LewistownDistrict Office, the Great 
Falls Resource Area Office and the Montana State Office 
helped greatly in preparing this DEIS. 

Kathy Getman Kelly Lennick 

Earl Dahlhausen Kathy Ives 

Debbie Wilson Rick Kirkness 

Connie Lubinus Nancy Gavinsky 

Sharon Gregory Dan Lechefsky 

Kathy Ruckman Bob Allen 

Barb Sereday Ted Bailey 


PUBLIC REVIEW OF THE 

DRAFT EIS 


The draft EIS was announced in the Federal Register on 
April 13,1990 (Vol. 55,No. 72, Page 1,400),and filed with 
the EnvironmentalProtection Agency. In addition, media 
releases were sent to area radio stations and newspapers to 
announce the availability of the draft EIS and locations of 
public hearings, requesting public comment on the ad
equacy of the statement. 

Endangered Species Act Section 7 Consultation occurred 
with the USFWS in the Fall of 1989(see AppendixL). This 
was completed prior to the draft EIS being released to the 
public, so that the Biological Opinion could be included in 
the draft for public review. 

During the 90-day public commentperiod (April 20 to July 
20,1990), BLM and FS conducted 5 open houses to solicit 
comments on the draft EIS (see following). 
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Draft EIS Open Houses 


LocatiodDate Team Members Attendance 


Great Falls Gary Slagel - BLM 15 
05/07/90 	 Tad Day - BLM 

Peter Ditton - BLM 
Ann Bishop - BLM 
Kerry Constan - MDFWP 
Patty Johnston - FS 
Seth Diamond - FS 

Choteau Gary Slagel - BLM 
05/08/90 	 Tad Day - BLM 

Peter Ditton - BLM 
Ann Bishop - BLM 
Kerry Constan - MDFWP 
Patty Johnston - FS 
Seth Diamond - FS 

East Glacier Gary Slagel - BLM 33 
05/09/90 	 Tad Day - BLM 

Peter Ditton - BLM 
Ann Bishop - BLM 
Kerry Constan - MDFWP 
Patty Johnston - FS 
Seth Diamond - FS 

Missoula Gary Slagel - BLM 31 
05116/90 	 Tad Day - BLM 

Peter Ditton - BLM 
Craig Flentie - BLM 
Kerry Constan - MDFWP 
Seth Diamond - FS 
Tim Love - FS 

Helena Gary Slagel - BLM 9 
05/17/90 	 Tad Day - BLM 

Peter Ditton - BLM 
Craig Flentie - BLM 
Kerry Constan - MDFWP 
Seth Diamond - FS 

Additionally, on June 19, 1990, the BLM met with several 
Blackfeet Native Americans knowledgeable about Indian 
traditional cultural practices to solicit their comments. No 

conflicts were identified. 

The BLM also sent a letter (June 20,1990) to the Blackfeet 
Tribal Council offering to brief the Council on the draft EIS. 
The BLM received no response. 

The BLM received 122 letters addressing the draft EIS 
during

I 
the public comment Deriod. All letters were as-

signed a reference number and reviewed. Substantive 
comments (those that presented new data, questions or new 
issues bearing directlyon the effectsof the Proposed Action 
and alternatives) were responded to; where appropriate, 
draft EIS sections were revised. 
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COMMENTS AND RESPONSES 


During the draft comment analysis process, all written 
comments received on the draft EIS by individuals, organi
zations and elected officials were categorized and coded 
into 15areas of concern. These broad categories (A through 
0)are listed below, along with the topic of each category. 

A 1-A25 

Bl-B21 
c1-c11 
D1-D8 
E l  
Fl-F2 
G1 
H 1-H4 
I1 
51-53 
K 1-K2 
L1 
Ml-M2 
N1 
01-09 

Oil and Gas Leasing, Exploration and 
Development 

Wi1d1ife 
Alternatives 
Access Management and Reclamation 
Visual Resources 
Health and Safety 
Recreation 
Vegetation 
Cultural Resources 
Socioeconomics 
Mitigation Measures 
Air Quality 
Teton Roadless Area 
Fisheries 
DEIS Development Process 

The following alphabetical list contains the name and 
comment codes of those individuals commenting on the 
draft EIS. 

COMMENT CODE 


Last Name/ 
First Name Title Affiliation 

Aune, Keith President MT. Wildlife Society 
B 16 (-6 ~2 

Bruno, Lou President MT. Wilderness Assoc. 

A10 B2 B3 I1 M2 


Bruno, Lou President Glacier-Two Medicine 

A6 A10 A13 B2 Alliance 

B11 M2 
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COMMENTERS NOT AFFILIATED 

WITH AN ORGANIZATION 


Last Name/ 

First Name Title 


Cam, Dave Preserve 

AI B3 B10 D2 Manager 

HI H2 N1 


Decker, Bob President 

M2 


France, Thomas 

A1 A13 A24 A25 

B2 B3 B7 B11 B13 

B17 B18 C3 C9 

H1 H3 JI J3 0 4  


Gutkowski, Joe President 

M2 


Haskins, William 

AI A6 A7 B2 B6 

B7C3 D l E l F 1  

H1 MI 


Kelly, Steve President 

B9 F1 


Montalban, J.V. President 

A2 A23 0 1  


Pederson. Norman 

A1 A2 A3 A4 L1 


Phelps, James Public 

A16 B3 D2 D4 Lands 


Setter, Marion 

B10 B11 


Sexton, Mary Preserve 

A1 B3 B10 D2 Manager 

H1 H2 N1 


Waldt, Ralph Naturalist 

C6 


Weeks, Randall 

A18 C4 


Willows, S.L. Coordinator 

A10 B3 B19 C3 

C11 J1 K2 0 5  0 6  

0 7  0 8  0 9  


Affiliation 


Nature Conservancy 
Pine Butte Swamp 

MT. Wildlands 
Coalition 

National Wildlife 
Federation et.al. 

Gallatin Wildlife 
Association 

The Ecology Center 

Friends of the Wild 
swan 

Gypsy-Highview 
Gathering System 

Gypsy-Highview 
Gathering System 

MT. Audubon Council 

Wilderness Society 

Nature Conservancy 
Pine Butte Swamp 

Nature Conservancy 
Pine Butte Swamp 

Davis, Graham & 
Stubbs 

Canyon Coalition 

Adams, Margaret 
52 

Applegate, Brock 
D5 

Ameson, Don 

B2 B20 D3 D6 E l  G1 


Bader, Mike 
B3 B9 M2 

Barron, Daniel 
C8 

Bechtold, Timothy 
B2 E l  F1 

Berlind, Perry 

A13 B3 B11 C3 El M2 


Blank, Deborah 
B1 

Bloom, Roseanne 
C6 

Brekke, Joe 
c 4  c 7  

Bryan, Barbara 
B2 B5 J1 

Carlson, Albert 
c 4  

Childs, Glen 
C6 

Clark, Greg 
B3 

Cozzens, Sue 
B3 

Craig, Doug 
C6 

Craig, Jan 
C6 

Dodge, Larry 

C6 


Douvris, George 

c 1  


Engler, George 

B15 52 


Gardner, Jeffrey 

B2 E l  F2 


Gettel, Amold 

c 5  


Henderson, Dean 

B8 


Henry, Mary 

A l B 2 B 3 B l O B l l  

Hilde, Gracia 

C6 


Hlavaty, Melina 

c 4  


Hockett, Glenn 

A1 B2 B3 B10 B11 


Holton, George 

B3 B4 D2 M2 


Hugo, Ripley 

A10 J2 


Ikeda, Beth 

B3 B11 


Jones, Cedron 

A1 A17 A19 A20 B3 B11 

C10 E l  M2 


Jones, Francis 

c 5  


Juel, Jeff 

AI A10 B2 B3 C3 J1  M2 


Kahn, M.J. 

B2 B3 BIO BI1 
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Kay, Charles Morgan, Susan Schmid, John Von Alten, Bruce 
B2 D6 D7 D8 K 1 0 2  B3 B11 A10 M2 B1 

Klampe, Terry Nelson, Dennis Schwitters, Michael Wallace, Stephen 
C6 c 7  E l  I1 A1 B2 B3 B10 B11 

Kloetzel, Steven Newman, Joe Sentz, Gene Wehr, Forrest 
A12 A14 B2 B12 B13 c 2  A8 A9 A10 B3 B21 D2 c 2  
C9 D1 D4 F1 K1 M2 D3 D4 M2 

Oliver, Tracy Wehr, Sue 
Knight, Phillip C6 Shapley, Mark C6 
A5 B1 B2B3 B4B5 C3 E l  Jl B3 C6 

Perry, Linda Wilmot, Jason 
Langenbach, Harold B2B3BlOB11 Shaw, Keith B3 
C6 A1 A13 B3 B9 B15 D3 

Platt, Kenneth D4 E l  52 Wilson, David 
Lauckner, Boni A1 B2 B3 B10 B11 B3 
C6 Shaw, Leslie 

Porter, Robert C6 Wilson, Harry 
Lennox, Jamie C6 0 3  
B8 Sinay, Ken 

Posey, Mitch B3 B11 D2 M2 
Lilburn, John C6 
A1 A10 B2 B3 B11 M2 Snow, Donald 

Powell, Brian c 2  
Lintner, Laurel A1 
A10 B21 M2 Spinler, Ed 

Pyle, Phil B3 
Lintner, William B3 E l  
B3 Stansberry, Rachel 

Prach, Carlmae A10 B3 B9 
Martin, Gerald c 2  
C6 Stoll-Anderson, Linda 

Prach, Edwin B14 C6 M2 
Martineau, Linden c 2  
B1 C1 C2 Stone, Tracy 

Rands, Madeline A1 B2 E l  
McCauley, Carley B lOBl l  E l  H4 
C6 Swanson, John 

Reimers, Diane C6 
McGill, John B2 B5 E l  
A1 A22 B2 B3 B10 B11 Tipler, Becky 
K1 M2 Richards, B. B2 B3 B5 B8 

C6 
Metcalf, Donna Thweatt, Suzanne 
B3 Roberts, Richard M2 

C6 
Moore, Stephen Toubman, Sara 
A15 C7 Rose, Sam A1 A17 A21 B3 C3 

c 5  
Morgan, A. Turk, Lawrence 
A1 1 A12 B2 B3 C9 D2 I1 Sanz, Mark C3 C6 
K1 M2 A1 B10 B11 
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Chapter Five 

PUBLIC COMMENTS 

Following are the comments received from individuals and 
organizations during the public comment period on the 
draft EIS. Immediately following are the agencies’ re
sponses to these comments. 

Oil and Gas Leasing, Exploration and 
Development 

A1 

The comments suggest that production facilities (separa

tion and dehydration units) at each wellsite will need daily 

monitoring, specifically to check for leaks and that remote 

monitoring is a relatively new and unproven technology. 

The comment also asks what mitigation will be imple

mented should remote monitoring fail? 


A2 

The comments suggest that the central production facility 

cannot contain the vapors within the plant, will create high 

noise and pollution levels, will be a fire hazard and will 

create severe impacts to wildlife. 


A3 

The respondent states that in the past six months there have 

been three leaks in an existing pipeline. 


A4 

The respondent requests clarification of the reinjection 

(water, C02  and H2S) process. 


A5 

The respondent objects to the construction of 24 miles of 

road and 37 miles of pipeline within the Blindhorse Out-

standing Natural Area. 


A6 

The comment suggests that the draft EIS fails to address the 

effects of seismic testing associated with gas development. 


A7 

The respondent states that the language dealing with the 

length of time that will be allowed to drill a well is vague and 

inconclusive and asks what criteria will be used to deter-

mine the timing of the drilling? 


A8 

The respondent states that the final EIS should specify that 

all necessary power lines leading to any site be buried 

underground. 


A9 

The respondent asks why the draft EIS does not discuss 

slant-drilling. 


A10 

The comments suggest that the validity of the original 

leases should be reexamined. 


A1 1 

The comment suggests the possibility for commercial pro

duction from the exploratory wells is too low to merit 

exploration; the possibilities for production do not justify 

the possible environmental loss. The respondent also asks 

if the first exploratory well drilled is a dry hole, will the 

other five exploratory wells be drilled? 


A12 

The respondents state that under Alternative 4,12 of the 25 

leases would be developed. They ask if the remaining 13 

leases will be developed at a later date, with or without a 

public comment period? 


A13 

The respondents state the draft EIS is faulty because the 

USFWS Biological Opinion did not address the impacts of 

the exploratory wells, analyzing a worst-case-scenario and 

displaying the total cumulative impacts. 


A14 

The respondent requests clarification of Table 4.24 (on 

page 121) and the text on page 120, concerning the esti

mated high production levels of S-4. 


A15 

The respondent urges the time frames for drilling the 

exploration wells be advanced to the early 1990s. 


A16 

The comment suggests that the central processing facility 

should be located at least 2-miles northeast of its proposed 

location in Alternatives 1,3 and 4. 


A17 

The respondents ask why the 1-13 and 1-19 wells are 

brought intoproduction undereach alternative,even though 

they are located in an area defined by the Rocky Mountain 

Front Wildlife Guidelines as not available for exploration 

and production. 


A18 

The respondent states a structure contour map would aid in 

understanding the rationale for the proposed locations for 

the step-out and exploration wells. 
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A19 

The respondent asks if closed system processing plants 

located at each wellsite would be feasible? 


A20 

The respondent asks if all of the 37.4 to 2.8 BCF reductions 

in production for Alternative 2 versus Alternative 4 are due 

to omitting wells S-6 and S-7, or is some the result of 

different technology? 


A2 1 

The respondent states that the draft EIS Table 2.1 indicates 

a water supply would be required for drilling and develop

ment, and asks where the water would come from and how 

much would be needed. 


A22 

The respondent states the draft EIS does not explore the 

possibility of remote monitoring to minimize human activ

ity. 


A23 

The respondent states that from the seismic information 

available to industry, the agencies estimate of a dozen more 

producing well locations is highly optimistic. 


A24 

The respondent states that areas which will be unavailable 

for leasing in the future are not identified in the draft EIS, 

nor are areas that will be protected through NSO stipula

tions. 


A25 

The respondent requests correction of figure 3.14 on page 

62 of the draft EIS. 


Wildlife 

B1 

The respondents question the validity of the Cumulative 

Effects Model and its use in assessing impacts to the grizzly 

bear and its habitat. 


B2 

The respondents believe there was an invalid dismissal of 

effects upon the endangered gray wolf and gray wolf 

recovery. 


B3 

The respondents believe the Rocky Mountain Front Wild-

life Guidelines were ignored/violated. 


B4 

The comments indicate the draft EIS lacks the proper 

monitoring requirements necessary to determine impacts to 

wildlife. 


B5 

The comments indicate the draft EIS did not consider the 

potential effects of a hydrogen sulfide blowout on wildlife. 


B6 

The respondent indicates wolves are now known to inhabit 

the Dupuyer area and suggests the U.S. Fish and Wildlife 

Service Biological Opinion be revised to reflect this new 

information. 


B7 

Therespondents request clarification of the levels of habitat 

effectiveness discussed in the USFWS Biological Opinion 

on page 245 of the draft EIS. 


B8 

The respondents indicate there should be no drilling in the 

Blackleaf Canyon because the area is critical wolf habitat 

and is important for wolverines, mountain goats, elk and 

grizzly bear. 


B9 

The respondents indicate further development should not 

be considered until there is an eco-system wide (Glacier 

Park, Bob Marshall Complex and surrounding lands) cu

mulative effects analysis. 


B10 

These comments suggest the draft EIS doesnot consider the 

impacts of full field development on the grizzly bear. 


B11 

These comments suggest the draft EIS fails to provide 

specific information about the cumulative impacts of oil 

and gas development on elk, mule deer, mountain goat and 

bighorn sheep populations. 


B12 

The respondent asks if the agencies will re-inventory griz

zly bear den sites between development and the year 2010? 


B13 

The respondent asks “why, in the event of affecting/impact

ing aT&E species, would the USFWS be consulted with on 

an informal basis?” 


B14 

The respondent asks if the Rocky Mountain Front Wildlife 

Guidelines will be adhered to? 
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Chapter Five 

B15 

The respondents believe the draft EIS fails to consider the 

need for increased law enforcement to secure wildlife 

populations and habitat security. 


B16 

The comment suggests that a loss of habitat effectiveness 

for acriticalindicator species (grizzly bear) equates to aloss 

of habitat effectiveness for other wildlife. 


B 17 

This comment requests a correction of Figure 3.4 on page 

49 of the draft EIS. 


B18 

The comment suggests the percentage reduction of habitat 

effectiveness and the seasonal habitat value in the zone of 

influence given in the text of Appendix L (page 224) are not 

consistent with those in Tables L-2 through L-4. 


B 19 

The comment indicates the summary of effects on wildlife 

is deficient, lacks a clear format and provides no basis for 

comparison. 


B20 

This comment suggests new/improved roads (increased 

access) would result in an increased risk of illegal mortality 

to wildlife. 


B21 

These respondents believe no activities should be allowed 

in the Blindhorse ONA because of its importance as winter 

and transitional wildlife range. 


Alternatives 

c 1  

These comments suggest the Blackleaf area should be 

preserved for future generations and suggested conserva

tion and wind farm alternatives as alternatives to hydrocar

bon exploration. 


c 2  

These respondents indicated a preference for the No Action 

Alternative, but offered no supporting information. 


c 3  

These comments indicate the draft EIS does not contain a 

true No Action Alternative. 


c 4  

These comments indicate a preference for drilling and 

citing oil and gas exploration/development as examples of 

multiple use. 


cs 
These respondents indicated a preference for drilling, but 

offered no supporting comments. 


C6 

These respondents are opposed to oil and gas development 

in the Blackleaf Canyon area, believing the scenic, recre

ational and wildlife values outweigh the need for energy 

production. 


c 7  

These respondents indicated a preference for the Preferred 

Alternative, citing a need to stimulate our state and national 

economic base, using the resources available. 


C8 

The respondent states an alternative the agencies have 

ignored is to remove all existing wells on the Rocky 

Mountain Front. 


c 9  

?Therespondents indicate more of a compromise is needed 

between Alternatives 3 and 4, and that the preferred alter-

native does not balance resource production with resource 

protection. 


c10 

The respondent would like the agencies to consider an 

alternative allowing sequential development; to explore 

and develop the eastern structure first with the stipulation 

the operator fund wildlife monitoring studies. After S years, 

barring negative impacts to wildlife, the western structure 

would be developed. 


c11  

The respondent states the agencies have violated NEPA by 

failing to give meaningful consideration to the no-leasing 

alternative in the first place. 


Access Management and Reclamation 

D1 

The respondent indicates the draft EIS fails to indicate the 

specific means and locations of road closures and that the 

road closures may be inadequate in mitigating the effects of 

large scale road development. 
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D2 

These comments indicate the draft EIS should specify all 

newly constructedheconstructed roads accessing non-pro

ducing wellsites shouldbe closed to the public and restored 

to their original conditionand that road constructionshould 

be held to a minimum. 


D3 

These comments request correction of Figure 2.9, which 

shows an accessroad going into Blackleaf Canyon,west of 

the existing 

1-13 wellsite. 


D4 

These comments request correction of Figures 2.11 and 

2.13, which contain discrepanciesof wellsite locations and 

access routes. 


D5 

The respondentasks that no new roads or pipelines be built 

which would traverse wildlife habitat. 


D6 

These comments state adequate consideration was not 

given to the extent and use of year-longaccessroads by gas 

field workers and the generalpublic and how that use would 

impact wildlife. 


D7 

The respondent is questioningwhy the draft EIS shows the 

1-13pipeline as proposed, yet it was constructed in 1988. 


D8 

The respondent states the draft EIS fails to analyze a year-

long access route traversing north and south along the 

Rocky Mountain Front. 


Visual Resources 

El  

These comments indicate the preferred alternative will 

violate visual standardsfor the BlindhorseONA and that no 

justification is given. 


Health and Safety 

Fl 

These comments suggestthe draft EIS fails to consider the 

effects of a hydrogen sulfide blowout on the inhabitants 

(humans, animals and plants) of the area. 


F2 

This comment suggests the draft EIS fails to examine the 

potential effects of a hydrogen sulfide blowout could have 

on the wilderness area. 


Recreation 

G1 

The respondentindicates the EIS area receives more recre

ation visitor days than are discussed in the draft. 


Vegetation 

H1 

These comments indicate the draft EIS should include the 

results of a detailed survey for the presence of rare plants. 


H2 

The respondentis concernedthat the plant species diversity 

existing in the larger ecosystem could be threatened by 

development in the EIS area. 


H3 

The respondent requests the type of disturbance to vegeta

tion discussed in Table 2.7 be defined. 


H4 

This respondent is concerned about the spread of noxious 

weeds. 


Cultural Resources 

I1 

These comments indicate the draft EIS fails to fully exam

ine and analyze the impacts to cultural resources. 


Socioeconomics 

J1 

These commentsindicate the draft EIS fails to demonstrate 

a need for oil and gas development. 


J2 

These comments indicate there was insufficient consider

ation given to the tourism, outfitting, fishing and hunting 

valuesof the EIS areain relation to oil and gas development. 
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J3 

This comment questions the accuracy of the population 

figures given for Dutton, Montana in Table 3.5 of the draft 

EIS. 


Mitigation Measures 

K1 

These respondentsare concerned that appropriateenforce

ment provisions have not been built into the mitigation 

measures discussed in the draft EIS. 


K2 

The respondent states the draft EIS Mitigation is deficient 

regarding Endangered Species Act compliance, and is 

inconsistent with requirements in 40 CFR 1502.22. 


Air Quality 

L l  


The respondent suggests the new Clean Air Bill before 
Congress will not allow a central processingfacility within 
20-50 miles of National Forest Land. 

Teton Roadless Area 

M1 

The comment states the Teton Roadless Area is not a 

segmentof the Recreationanalysis and shouldbe addressed 

in much more detail, analyzing the impacts of oil and gas 

activity on the roadless values. 


M2 

The respondentsstate there shouldbe no activity within the 

Teton Roadless Area until the state-wide wilderness ques

tion is resolved. 


Fisheries 

N1 

The respondentasks how road constructionJreconstruction 

will impact the remaining populations of west slope cut-

throat trout. 


Chapter Five 

DEIS Development Process 

n, 
The comments suggest that while the draft EIS was being 
written some conditions changed, and some of the oil and 
gas informationgiven in the draft is out-of-date and errone
ous. 

0 2  

The comment suggeststhat adequate considerationwas not 

given to the true scope and magnitude of the project. The 

respondent feels there is a high probability that several of 

the exploratory wells will discover additional natural gas 

deposits, which would require expanded field develop

ment. 


0 3  

The comment asks if riparian zones would be impacted and 

what mitigation would be necessary? 


0 4  
The comment suggests the draft EIS disregards manage

ment direction provided by previous BLM planning docu

ments, i.e. the HeadwatersRMP and the OutstandingNatu

ral Area Activity Plan and is biased in favor of oil and gas 

development. 


0 5  

The comment suggests the draft EIS omits the required 

discussion of “Purpose and Need.” 


0 6  

The comment suggeststhat the draft EIS does not fulfill the 

NEPA requirement that the Summary stress areas of con

troversy and the issues to be resolved, consistent with 40 

CFR 1502.12. 


0 7  

The respondentrequeststhe land status map (Figure 1.2)be 

amended to show the BLM’s Blindhorse ONA. 


0 8  

The respondent states the Draft EIS Index erroneously 

refers the reviewerto “Scoping and Issue Identification” on 

page 139, which is Table 4.4: Mitigation. 


09 

The respondent states the draft EIS fails to mention and 

discuss two recent cases (Conner v. Burford and Bob 

Marshall Alliance v. Hodel) that are “significant new cir

cumstances” warranting disclosure and re-evaluations. 
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RESPONSES TO PUBLIC 
COMMENTS 

A1 Although daily visitation to the well sites to examine 
the production facilities is desirable it will not be 
necessary. At each wellhead would be a small 
structure housing a separator and a glycol injection 
system. Also, depending upon pipelining distance 
and water production, a dehydration unit may be 
necessary. However, the separator, glycol injection 
system, and the dehydration unit can be operated 
without daily visitation. Daily examination will be 
necessary for the first 6 months to work out any 
problems with the system. While daily visitations 
are desirable to examine the systems for problems 
and leaks, the EIS requires remote monitoring to 
mitigate impacts. Proper design and routine mainte
nance will minimize the chance for leaks. Large 
leaks could be monitored through the remote moni
toring system. Smaller leaks would be detected and 
fixed during facility inspection visits. 

In the highly unlikely eventremote monitoring is not 
possible, it will be necessary to do additional NEPA 
analysis. If this analysis discloses impacts that 
would jeopardize a threatened or endangered spe
cies timing restrictions may be necessary on the 
production activities. 

A2 The proposed central production facility (see appen
dix D) would be a closed system type plant. It is true 
that noise levels will be elevated and that sulfur 
dioxide, carbon monoxide, carbon dioxide, oxides 
of nitrogen and small amounts of hydrogen sulfide 
will be emitted through the burning of sour fuel gas 
in the reboilers. During upsets all gas should be 
reinjected; if released, the releases would be burned 
through a flare system releasing these same pollut
ants, only in greater quantities to the atmosphere. 
Also, nuisance odors will be prevalent at the plant. 
Noise levels will be minimized by using high effi
ciency mufflers. Plant emissions will be minimized 
through reinjection of acid waste gases. In addition, 
the prevailing winds along the Rocky Mountain 
Front will rapidly disperse any released gases. 

The Bureau of Land Management does not approve 
the installation of the processing plant. Montana Air 
Quality Bureau and the Environmental Protection 
Agency (depending upon the emission quantities) 
will be responsible for permitting the processing 
facility. The major anticipated environmental im

pacts from the facility were considered to ensure a 
complete analysis. These included affects to vegeta
tion and wildlife. For the purposes of this analysis, 
a study done at the Pincher Creek Gas Plant from 
1972through 1976was used to determine the impact 
level. From 1972 through 1976 plant emissions 
were approximately 125 tons of sulfur dioxide per 
day. According to the Pincher Creek study results, 
this level of emissions resulted in some vegetative 
spotting, but no loss of yield. There was also only a 
barely discernable trend of soil acidification. No 
adverse effects to cattle or hogs were observed or 
discovered through tissue sampling. Under the 
worst circumstances the proposed plant would re-
lease less than 1% of the amount of pollution released 
from the Pincher Creek plant. The suggestion that 
this would severely impact vegetation and wildlife is 
unfounded and contrary to the study results. Con
cerning the fire hazard, we believe the probability of 
fire is minimal and would remain insignificant re
gardless of the facilitys’ location. 

A3 	 According to BLM records only one uncontrolled 
release of gas occurred from a pipeline failure in the 
last 14 months (January 25, 1990). As with any 
mechanical device, pipeline breakdowns and leaks 
will occur. The reported leak occurred from a weld 
located along a bend in the pipeline. The leak was 
repaired promptly (the same day) and the amount of 
gas released was minor. No other pipeline ruptures 
were reported. 

A4 	 Acid gas wastes from the processing plant and pro
duced water from individual wells will be injected 
into the 1-16 well. Two or more tubing strings can 
be inserted into the well and isolated by packers. 
This allows injection of both waste gas and produced 
water in the same well. 

A5 The miles of road and pipeline for each alternative is 
discussed in the Description of Alternatives section 
in Chapter 2 of both the DEIS and FEIS. None of the 
alternatives allow 24 miles of road and 37 miles of 
pipeline within the Blindhorse ONA. Assuming the 
commenter is concerned about Alternative 4, there 
would be approximately .5 miles of new road con
struction and 1.4miles of road reconstruction within 
the Blindhorse ONA. At this point, no pipelines are 
proposed within the ONA: the E-2 well is the only 
well depicted within the ONA boundary. This well 
site will require further NEPA analysis and ESA 
consultation prior to the well being approved for 
drilling. 
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Chapter Five 

A6 	 The section titled Scope of the Analysis in the DEIS 
discusses seismic exploration. The BLM’s Out-
standing Natural Area Activity Plan and Headwaters 
RMP, as well as the Lewis and Clark Forest Plan 
address specific guidance for seismic exploration. 
This EIS does not change that guidance. The Mon
tana Dept. of Fish, Wildlife and Parks Blackleaf 
Wildlife Management Area Management Plan (Fi
nal, 1990)addressesmineral development in general 
on their land. 

A7 We have been as conclusive about the timing of 
drilling operations as possible; however, much of 
this determination occurs during on-site examina
tions conducted upon receipt of an Application for 
Permit to Drill. Drilling will only be allowed be-
tween July 15and December 15based on the wildlife 
resource values at a particular site, as explained in 
Chapter 2, Alternative 4 and in Appendix F of the 
DEIS. For example, a timing window selected to 
mitigate impacts to high value fall grizzly bear berry 
foraging areas (berries ripen through August) would 
probably be from September 1- December 15. High 
density mule deer winter range would require a July 
15 - October 30th timing window. Additional dis
cussion related to the respondents concern is given in 
the answers to comments B3 and B14. 

A8 The BLM and USFS believe visual resources are an 
important component of this area, as are raptors and 
their protection. All new powerlines will be buried 
where possible. 

A9 The DEIS does not discuss slant drilling for several 
reasons: The geologic environment makes drilling a 
vertical hole to the objective structure difficult. 
Drilling a slant or directional hole would be even 
more difficult and will cost considerably more. Be
causethe development wells will be relatively shallow 
(4000-7000ft.) the bottom hole location cannot be 
located a significant distance from the surface loca
tion using simple directional drilling equipment. 
Recent advances in horizontal drilling have not been 
attempted in this type of geologic environment. 
Thrust faults, highly fractured and folded strata, and 
repeated geologic sections will hamper any attempts 
at directional drilling. As technology improves it 
may be possible to slant drill some of these wells. 
However, distance limitations will always exist and 
the cost of using the technology will always be 
considered. Finally, the locations chosen are only 
best guesses based on available information. Upon 

receipt of an application to drill, the proposal will be 
analyzed, including the feasibility of directional 
drilling. Surface locations will be approved based 
on the impacts to resources resulting from drilling 
and production activities. 

A10 	On February 18, 1981 the Regional Forester ap
proved oil and gas lease issuance for areas of the 
Rocky Mountain Front based upon the Environmen
tal Assessment: Oil and Gas Leasing on 
Non-Wilderness Lands. This document was an in
terim document pending completion of the Forest 
Plan. The Forest Plan EIS and Forest Plan incorpo
rated the leasing environmental assessment. 

In September of 1981,the BLM Butte District com
pleted the Environmental Assessment for the Oil and 
Gas Leasing Program, which covered the Blackleaf 
EIS Area along the Rocky Mountain Front. This 
document was designed to assess the impacts and 
recommend mitigating measures for federal oil and 
gas leasing within the Butte District. 

In 1983, portions of the Butte District were trans
ferred to the Lewistown District, with the Great Falls 
Resource Area being established to manage these 
lands, including the lands within the EIS area. In 
July of 1984, the Headwaters Resource Manage
ment Plan (RMP) was completed and provided a 
comprehensive framework for managing and allo
cating public land and resources for Pondera, Teton, 
Cascade, Meagher, and the northern half of Lewis 
and Clark Counties. The RMP incorporated the 
leasing environmental assessment and provides de
cisions on what public land shouldbe made available 
for oil and gas leasing and development, and what 
special stipulations would be needed to accommo
date this type of activity. Please refer to page 5 ,  
Existing Management Direction, of the Draft EIS. 
The federal leases within the EIS area are valid; 
therefore, the agencies must recognize the rights 
embodied in these leases. 

A l l  	The Energy Security Act of 1980 and the Mineral 
Leasing Act as amended require the establishment of 
an oil and gas leasing program and provides that all 
lands not specifically withdrawn remain open to 
mineral entry. The lands within the EIS area are 
currently leased and therefore, open to exploration. 
The Forest Service and Bureau of Land Manage
ment must analyze any proposed action, utilizing the 
decision process which is based upon laws, regula
tions, and policy, notjust the likelihood of discovery. 
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Commercial quantities of gas exist in the Blackleaf 
field. Cumulative production from this field is in 
excess of 7 billion cubic feet. Because the geologic 
environmentis favorable,e.g., containssourcerocks, 
reservoir rocks, and structural traps, the exploratory 
well sites are logical drilling targets. Had we not 
included the exploratory wells in the analysis we 
would have been remiss in disclosing the anticipated 
cumulative impacts. Experience leads us to the 
assumptionthat structures surroundinga producing 
field will be explored. Although it is true that the 
exploratory wells have a low probability of discov
ering commercial production, drilling is the only 
method of verification. We cannot predict with any 
certainty whether any or all of the exploratorywells 
will be drilled. Becausethe wells are located on what 
are believed t o t e  separate structures, the success or 
failure of one well may have little impact on the 
decision to drill additional exploratory wells. 

A12 	There is a possibility that these leases will be ex
plored. However, we have received no indications 
that they will be exploredin the near future. If all the 
wells proposed in the EIS are productive it is likely 
these other leases will be explored. If none of the 
wells prove productiveit is unlikely that these leases 
will be explored. In addition, some of the 13leases 
not beingexploredare within the BlackleafUnit area 
and may be credited with a portion of the production 
from another lease(s). These leases may then not 
need to be explored. If development requires the 
drilling of more wells than thoseproposedin the EIS 
additional NEPA analysis will be necessary. This 
would require additional public scoping, and most 
likely a full Endangered Species Act Section 7 
Consultation. 

In any case, all wells proposedfor drilling on federal 
mineralsmust be postedfor a 30day public comment 
period. Currently, all federal drilling proposals are 
posted in the responsible BLM office and surface 
management agencies’ office as required by the 
1987 Federal Onshore Oil and Gas Leasing Reform 
Act. 

A13 	The biological opinion is prepared by the U.S. Fish 
and Wildlife Service. Concernson this issue should 
be directed to their office in Helena (406) 449-5225. 

In addition, the agencies have committed to further 
NEPA analysis, including ESA Section 7 Consulta
tion on all exploratory wells drilled in the future 
(page 7 of the Draft EIS). 

A14 In comparison to alternative 2, the S-4 well in 
alternative 4 has been moved approximately 0.25 
miles westward to protect important grizzly bear 
habitat. This results in a vertical drill hole intersect
ing the reservoir structure significantly lower and 
much nearer the gas water contact than in alternative 
2. Thus, the well will water out faster and will 
recover significantly less reserves. Because the well 
sites chosen are based on the best available informa
tion and these wells do not exist yet, reserves 
calculations and production information are esti
mates developedfor analysis purposes. If our model 
of the S-4 well proves accurate the company may 
choose to plug back and attemptto directionally drill 
with the intent of intersecting higheron the structure. 

A15 	The time frames indicated are one logical sequence 
of drilling. Many other sequences are possible and 
the order in which the wells will be drilled is entirely 
a decisionof the drilling permit applicant. The BLM 
cannot dictate when applications for drilling permits 
will be submitted. The BLM’s responsibility is to 
analyze the application for technical and procedural 
accuracy and to develop and apply appropriatemiti
gation measures to minimizeenvironmentalimpacts. 

A16 	The proposed location for the central processing 
plant is private surface/private minerals. As such the 
BLM lacks authority over where the facility will be 
located nor do we participate in the approval pro
cess. Approval will be controlled by the Montana 
Air Quality Bureau and the Environmental Protec
tion Agency. The processing facility is included in 
the analysis to determine and disclose cumulative 
impacts. If the processing plant is located further 
east it will still be on private or state surface and will 
remain outside the BLM’s jurisdiction. 

A17 	The Rocky Mountain Front Guidelines(April, 1984) 
do not establish areas available/unavailable for ex
ploration and development;they are not stipulations, 
but simply guidelines, based on sound scientific 
findings, to aid land managers in their planning of 
human activities along the Rocky Mountain Front. 

The area unavailable for exploration and develop
ment is found under Alternative 3, Figure 2.7. This 
alternative is the result of strict application of the 
Guidelines. Wells 1-13 and 1-19 were drilled prior 
to the development of the Guidelines, and are pro
ducing wells. 
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Chapter Five 

A18 	We have included a copy of the structure contour 
maps in appendix E, Figures 1 and 2 of the FEIS. 

A19 A closed system processing plant at each well is not 
practical. Costs associated with building a process
ing plant at each site would be prohibitive. The 
efficiency of such a system would be less than that of 
a centrally located facility. Also, disposal of acid 
waste gas and water would be impractical. 

A20 	The estimated decrease of 37.4 to 2.8 BCF in recov
erable reserves for alternative 2 versus alternative 4 
is due to three factors: 
1. The S-2 and S-4 wells are relocated and the 
recoverable reserves estimates are different for each 
alternative. 
2. Wells S-6 and S-7 will not be drilled should 
alternative 4 be implemented. 
3. Major production processing facilities, e.g. com
pressors, storage tanks, and 2nd and 3rd stage high 
pressure - low pressure separation equipment, will 
be centrally located. (Centrally located facilities 
will increase the back pressure on the wells resulting 
in decreased ultimate recovery.) 

A21 	Water required for drilling and development could 
come from several public or private sources in the 
immediate area. Considering the availability of 
water, it will most likely be purchased from a private 
land owner in the area. Development will require 
very little water compared to the actual well drilling. 
During the development phase produced water will 
be injected to maintain reservoir pressure; very little, 
if any, purchased water is expected to be injected. 
Drilling operations will consume an estimated 
400,000 to 1,000,000 gallons or 1.2 to 3.0 acre feet 
of water per well. 

A22 Remote monitoring is an integral part of Alterna
tives 1,3and 4 and is discussed under each of those 
alternatives in Chapter 2 of the DEIS. Appendix D 
(DEIS) discusses the central gas processing facility. 
Appendix L (DEIS) also addresses the remote moni
toring process and how it would lessen impacts to 
T&E species. 

A23 	The number of wells analyzed for the preferred 
alternative includes 6 exploratory wells, 7 step-out 
wells, and one reentry. These numbers and locations 
were arrived at using industry input, geologic inter
pretation, and previous drilling activity. Considering 
17 wells have been drilled in the study area, 9 of 

which have been drilled in the last ten years, we do 
not believe an estimate of 12 wells is unjustified. 
Also, we did not propose 12 producing wells. The 
exploratory wells are assumed to be dry holes be-
cause they are not part of developing the known 
field. We know that the B-1 well did encounter gas, 
therefore, the reentry will likely encounter gas. That 
leaves only 6 wells. For these wells we did develop 
a production scenario so that the worst case total 
cumulative impacts from the full field development 
scenario could be assessed. Had we assumed one or 
more of the development wells would not be produc
tive the analysis would be incomplete. 

A24 	The purpose of this EIS is to disclose the impacts of 
full field development and develop mitigation to 
minimize these impacts. This analysis is not for the 
purpose of developing lease stipulations nor will it 
be used for making leasing decisions. For a discus
sion of leasing and associated stipulations,the reader 
is referred to the Lewis and Clark Forest Plan, the 
BLMs Headwaters RMP/EIS and the BLM’s ONA 
Activity Plan. 

A25 The correction has been made in the Final EIS. 

B1 	 The agencies recognized certain limitations of using 
the CEM while the draft EIS was being prepared. 
During this stage, the CEM was used as a compara
tive tool; comparing one road route to another, one 
well site to another, combinations of activities com
pared to other combinations, or one complete alter-
native to another. The agencies also recognized that 
as the CEM is refined and validity and sensitivity 
tests are performed on it, its utility as a tool of 
analysis and its contributions to making manage
ment decisions would become more meaningful. It 
was in that context that the CEM was used in the 
draft. 

’ 

Another phase of refining the CEM was a validity 
study done by Keith Aune of the Montana Depart
ment of Fish, Wildlife and Parks. BLM contracted 
with Aune to complete model testing and validation 
by comparing this bear data to assigned habitat and 
mortality risk coefficients and other model outputs. 
Aune’s report was recently released (Aune, K., Dec., 
1991, Validation of the East Front Cumulative Ef
fects Model, Montana Department of Fish, Wildlife 
and Parks, Helena, Mt. 60 pp.). 

Aune’s recommendations as given in the last two 
paragraphs of the report are as follows “Until 
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further validation is accomplished and model cor
rections are implemented, the CEM will not provide 
adequate prediction for analysis of impacts. The 
precision in the relationships tested are not as much 
a concern as are the gross trends in the relationships. 
This validation process could not confirm positive 
trends in the relationships between bear use and the 
predictions of the model or input coefficients. It is 
unlikely that the process used to test the validity of 
the model could adequately measure the precision of 
the model, but it should have demonstrated expected 
relationships. Once the model can form the proper 
relational connection with bear use, then fine tuning 
can occur to increase its precision. 

It is recommended that the CEM be placed into a 
research and development program where it can go 
through the proper growth and experimentation 
phases before implementation intomanagement pro-
grams. The application of the CEM outside of a 
specific research and development program has led 
to premature application and inadequate testing of 
the model. The results of such application could lead 
to erroneous decisions regarding habitat manage
ment for the grizzly bear. In the interim phases 
before the model development is completed suffi
cient knowledge does exist to apply standard protec
tions to habitat when management decisions are 
needed.” 

We cannot dispute Aune’s findings, nor do we wish 
to, however the best correlations between bear use 
data and the model were for spring range in the 
Birch-Teton BMU (Blackleaf EIS area). Spring 
range is considered the most important for grizzlies 
in the EIS area. Also, the principle mitigation for 
grizzlies is to not allow any disturbance activities 
during the spring. 

Regardless, we do agree with the last sentence of 
Aune’s report as given above. Because of the 
significant amount of bear data reviewed in the 
Biological Evaluation/Opinion process and because 
of the grizzly bear expertise of the working group of 
interagency biologists involved in the process (in
cluding Aune and his assistants) we feel the proce
dures used and conclusions drawn stand as credible. 

As explained in the Biological Evaluation of the 
draft EIS, pages 222 and 223, the preferred alterna
tive was formulated as a result of interagency work 
group discussions. Even though, comparisons of 
well site impacts were made with the CEM, the 
overriding determinations as to whether or not a site 

should be allowed was based on Aune’s distribution 
and home range data, pages 216-221, as well as the 
professional opinions of the working group. 

Upon reviewing the completed analysis, it is our 
judgement that no changes in the preferred altema
tive should be made. No changes in effects on 
grizzly bears from any activities of this alternative 
can be determined as a result of deleting the CEM 
information. The findings of this consultation pro
cess areprocedurally correct and biologically proper. 
Further questions of the Biological Opinion man be 
addressed to the Fish and Wildlife Service, Helena, 
Montana. 

B2 On page 210 of the DEIS in the Biological Evalua
tion it is recognized that “occupation by a pack of 
wolves along the RMF is certainly likely in the near 
future.” On page 240 of the USFWS Biological 
Opinion it is stated “while available data do not 
indicate sustained pack activity on the East Front, 
the potential for pack formation and recolonization 
through natural recruitment appears imminent.” 
Thus, both agencies recognized the high probability 
of a pack of wolves occupying the EIS area, and the 
assessments completed by these agencies reflect this 
realization. Predictions were correct aspack activity 
was then documented through the 1989-90 winter 
period. 

Nevertheless, our analysis does not change because 
pack activity was subsequently documented. The 
two principle negative effects on gray wolf from 
man’s activities would occur if the prey base is 
reduced or if wolves are shot and killed by man. Both 
possibilities were considered and commitmentshave 
been made to lessen the chances for prey base to be 
reduced or wolves to be illegally killed. 

Now that wolves are actively inhabiting this area of 
the Front they are being closely monitored by the 
involved agencies. Should den or rendezvous sites 
be documented near proposed development activi
ties, the responsible surface-management agency 
would be required to re-initiate ESA consultation 
with the USFWS (page 252, DEIS), before anything 
detrimental could occur. 

For additional questions on the Biological Opinion 
the USFWS has asked they be contacted at their 
Helena Office, (406) 449-5225. 

B3 	 The introduction of the RMF Wildlife guidelines 
states “The Interagency Rocky Mountain Front 
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Chapter Five 

Monitoring and Evaluation Program was initiated in 
1980 in response to the collective needs of the 
participating agencies. These needs involved both 
the proactive management of the diverse wildlife 
resource as well as planning and evaluation of a 
multitude of human use activities and management 
of other natural resources. The guidelinesdeveloped 
from this coordinated interagency effort are best 
management practices to maintain or enhance se
lectedwildlifespeciesand theirhabitats. Application 
and monitoring of the guidelines will assist land and 
wildlife managers in meeting their wildlife and habi
tat objectives, will assist managers in coordinating 
multiple-use objectives with the biological require
ments of these wildlife resources and will providegin 
analytical tool in evaluating effects of proposed 
activities. 

It is recognized that all potential activities cannot be 
conducted simultaneously while maximizing out-
puts from all resource uses. Multiple-use involves 
both complementary and competing activities at 
various times and locations and by definition may 
involve maximizing benefits from one resource use 
while precluding all or parts of the benefits of a 
competing use. The guidelines were not developed 
with the intent of precluding certain activities, but 
rather to assist in providing a balance of land uses 
while at the same time preserving the integrity and 
diversity of these wildlife resources. It is recognized 
that application of these guidelines in designing 
activities may require certain activities to be modi
fied,restricted, or evenprecluded in ordertoconserve 
the diverse wildlife resources of the Rocky Moun
tain Front. On the other hand, they identify windows 
of opportunity where little or no competition exists, 
they identify opportunities for enhancement of these 
wildlife resources, and, finally, they identify those 
instances where there is competitive overlap somore 
informed management decisions can be made, re
sulting in balanced stewardship of the broad array of 
national resources.” 

On the next page of the guideline document is a 
section explaining what the guidelines are and how 
they are to be used. It is further stated, “Management 
guidelines provide coordination measures designed 
to avoid or minimize the potential conflicts previ
ously identified between human related activities 
and wildlife. Although many of the guidelines are 
applicable to a variety of human activities, some of 
them are specific to a single activity. Oil and gas 
exploration and development has received special 
emphasis due to the relatively high level of activity 

in recent years. As,a result, some of the guidelines 
apply specifically to that activity. 

The guidelines have not been submitted to interdis
ciplinaryanalysis,public comment, orNEPA review. 
Where they have been employed,they were exposed 
to this review as part of the public planning process. 
Decision makers for each agency involved will de
termine what is a reasonable and prudent application 
of these guidelines in each case. The resulting plan
ning, evaluation, and decision process will conform 
to the NEPA process. Departure from the guide-
lines, the impacts resulting from that departure, and 
the justification for such departure will be displayed 
in the appropriate planning documents. 

Approved management guidelines will be included 
in permits, contracts or other formal authorizations 
of human activities as applicable. Omissions or 
modifications of guidelines as they are applied to 
specific activities will be documented in compliance 
with NEPA.” 

In developing the DEIS the guidelines were not 
ignoredhiolated; but instead they were used exactly 
as intended. In fact, the basis for Alternative 3 was 
strict adherence to the guidelines. Alternative 4 will 
adhere to all guidelines except, when necessary, it 
allows BLM and other Surface Management Agen
cies the flexibility to permit drilling or other activity 
at a particular site several weeks in front of or after 
a timing window based on the most important wild-
life values at that site (p. 26, DEIS). If drilling 
activities are not completed within the 105 day 
drilling window, a short extension of time may be 
granted after an analysis of the site, climate and 
seasonal conditions is made by the appropraite agen
cies. The extension would be granted on a 
case-by-case basis to reduce impacts, rather than 
requiring the company to shut down and then re-
enter the site the following year. Any extensions 
would require, at a minimum, informal consultation 
with the USFWS to determine if a T&E species 
would be impacted. 

BLM made it’s best judgment based on past experi
ence about the amount of time it takes to complete an 
average drilling test (105 days) on the Front; and 
added the additional time of 15 days to the typical 
fall drilling window of 90 days as a basis for Alter-
native4. The most recent exploratorydrillingoutside 
but near the EIS area occurred in the fall of 1989and 
was completed in less than 90 days which indicates 
that in some cases, impacts anticipated with the 
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B4 

B5 

B6 

B7 

B8 

longer timing window of Alternative 4 may not 
actually occur. 

The respondentis referred to the wildlife monitoring 
program provided in Appendix 0 of the Final EIS. 

The dangers of hydrogen sulfide blowouts are dis
cussed in the DEIS, Appendix H. The likelihood of 
a blowout occurring is very minimal. Of primary 
concern, should this event happen, would be the 
effects on human beings as is discussed. 

The areawhere the effects would be anticipated to be 
lethal to humans (Layton, et.al., 1983) would also 
likely be lethal to wildlife, especially in the immedi
ate locale and downwind of the well site or ruptured 
pipeline. Vegetation (habitat) would likely be unaf
fected except in a small area where the condensate 
from the well bore may fall on the vegetation. This 
effect would cease once the blow-out is ignited. 
Therefore, habitat spaces made available from the 
death of individual animals,i.e., deer mice, would be 
quickly filled from recruitmentfrom adjacent areas. 

For further discussionthe respondentsare referred to 
the Health and Safety Section of the Final EIS. 

This issue is partially answered in B-2 above. The 
biological opinion is prepared by the USFWS. The 
USFWS has asked us that concerns of revision be 
directed to them at their Helena Office (406) 449-
5225. 

As statedabove,please directconcerns on theUSFWS 
Biological Opinion to their Helena Office. 

The Draft EIS portrays wildlife habitats found in the 
Blackleaf Canyon as well as the rest of the EIS area 
in Chapter 3, pages 46-61. Threatened and Endan
gered Specieshabitats aremore extensivelydiscussed 
in the Biological Evaluation, pages 209-234 of the 
DEIS. It is recognized that the Blackleaf Canyon is 
very high value wildlife habitat, as is all of the Rocky 
Mountain Front in the EIS area. The Blackleaf 
Canyon area is also an importantlocale for gas field 
development. Habitatsin the Blackleaf Canyon that 
would be anticipated to be affected by development 
are listed on Table 4.20 (4.12 in FEIS) of the DEE, 
under wells 1-19,l-13 andS-5. Prudent application 
of the “Wildlife Guidelines”, remote monitoring, 
and strict road managementwill lessen impactsto an 
acceptable level. Respondents opinion concerning 

no drilling in the Blackleaf Canyon is not supported 
with additional wildlife data. 

B9 	 The EIS area was based on geological data. The 
wildlife data collected during the studies undertaken 
to develop the “Guidelines” is most commonly dis
played by Bear Management Unit. It is far beyond 
the scope of this analysis and unreasonable to as
sume that we could conduct an analysis on an 
ecosystem wide area as large as the respondents 
suggest. 

B10 The Biological Evaluation and Biological Opinion, 
Appendix L, pages 209-254 of the DEIS deal exten-

6 	 sively with impactsto grizzlies. The EIS was delayed 
a number of years so that the Blackleaf-TetonBear 
Management Unit could be habitat component 
mapped and a CumulativeEffects Modeldeveloped. 
Of all the exceptionally high wildlife values in this 
area, the needs of grizzly bears have received by far 
the most consideration from all of the involved 
agencies. 

Bl1  	The scopeof the EIS prevents the type of analysis the 
respondents may have expected. The complexity 
involved, the number of important wildlife species 
versus the number of wells programmed versus the 
number of impacts that could occur (as summarized 
on pages 95-100 of the DEIS) would make a site by 
site, specie by specie, impact discussionexcessively 
lengthy and repetitious. Graphs and tables were 
used as much as possible to portray important wild-
life habitats that would be negatively influenced. A 
more site specific analysis will be undertaken when 
we actually receive an Applicationfor Permit to drill 
and the site is staked on the ground. 

B12 	Most denninghabitat as shown on Figure 3.1 1.of the 
DEIS, lies to the west and out of the influenceof field 
development. Table4.20 of the DEIS (4.12 in FEIS) 
indicates that only a small portion of denninghabitat 
may be affected should explorationwells E-2 and E-
5 be drilled. Drilling would be initiated prior to the 
time period when bears are selecting den sites. 
Consequently,bears may or may not avoid selecting 
a site near the outer limits of the zone of influence 
from drilling where this denning habitat lies. In 
other words, adverseeffects to denning bears are not 
anticipated from any of the wells programmed. 

The respondent is referred to the monitoring pro-
gram discussed in Appendix 0 of the Final EIS. 
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Chapter Five 

B13 	Consultation requirements are summarized in the 
third paragraphof page 209 of the DEIS. Sometimes 
when a surface managementagency does a Biologi
cal Evaluation and determines that a “may effect” 
situation does not exist, they will go ahead and 
informallyconsult with the USFWS for further con
sensus and to keep the latter agency informed of 
projects programmed in Threatened and Endan
gered specie habitats. The USFWS is not requiredto 
prepare a Biological Opinion in this case, as the 
consultation is not formal.‘ Informal consultation 
could take many forms, and often is done by phone 
conversations between the two agencies. The 
interagency discussions described in the Biological 
Evaluation,Appendix L of the DEIS, are an example 
of informal consultation. 

B14 What the wildlife “Guidelines”are and how they are 
to be used is explained in B3 above. All guidelines 
not related to timing windows were to be strictly 
applied to all alternatives; i.e., no firearms allowed 
in company vehicles. The preferred alternative 
would allow the typical fall drilling window to be 
lengthened by 15 days, as explained on page 26 of 
the DEIS, so that additional wells over Alternative 3 
could be programmed. Species specific timing re
strictions are shown on Figure 2.10 of the DEIS. As 
shown, it is evident that in locations where many 
importantwildlife habitats overlapthere is very little 
time for human activitiesto occur. AppendixFof the 
DEIS also discussed feasible timing of activities on 
the Rocky Mountain Front. 

B15 	Poaching in wildlife rich areas of Montana appears 
to be an increasingly significant problem. However, 
we fail to see how development of this gas field 
would contribute to this problembecause of the road 
management program we propose (Figure 2.13, 
DEIS). In addition, gas field workers are often 
protective of wildlife in the area and may keep a 
watchful eye out for game law violators. BLM has 
oil and gas inspectors making routine inspections 
that would do likewise. Wildlifemonitoringperson
nel, such as MDFWP employees, would also be 
spending additional time in the area which would be 
a deterrent to poachers. 

B16 	The Cumulative Effects Model (CEM) measures 
decreasing habitat value of habitat components as-
signed relative values of importance as food and 
cover for grizzly bears. These habitat components 
would not have the same assigned values for mule 
deer; for example, riparian components have the 

highest values assigned for grizzly bear but other 
habitat components might be ranked as high, or 
probably higher, for food and cover for mule deer 
(page 48 of the DEIS). Thus, loss of habitat effec
tiveness as measured by the grizzly bear CEM does 
not exactly equate as the same loss for other wildlife. 
Acres of other importantwildlife habitats that might 
be negativelyaffected were tabled throughoutChap
ter 4, pages 100 through 117, of the DEIS. 

B17 The correction has been made in the Fina1,EIS. 

B18 	The respondent is correct about the inconsistencies 
between the text and Table L-2 in the draft EIS. The 
figures in the text were correct. The correct table has 
printed in the final EIS. 

B19 	It would be impossible to put all of the information 
given on pages 100-117 of the DEIS in one table 
given the number of well sites and numberof species 
involved. Table 2.7 of the DEIS summarizes and 
compares this data by alternative. 

B20 This comment has been answered in B 15 above. 

B21 	This is the respondentsopinionwhich is not substan
tiated by additional wildlife data. The Rocky 
Mountain Front Wildlife Guidelines Studies (BLM, 
1987)show that areas at lower elevations to the east 
of the Blindhorse ONA are significantly more im
portant as high value deer and elk winter range 
during the critical winter and early spring period. 

c1 	 Please see response to comment A l l ,  first para-
graph. 

c2 Thank you for your comment. No change was made 
. in the Final EIS in response to this comment. 

0 

c 3  	The Blackleaf EIS analyzes alternative ways of 
permitting additional drilling and field development 
in the Blackleaf area. The “no action” alternative 
described in the Blackleaf EIS is appropriatein this 
instance. It outlines what would occur if no addi
tional applications for permit to drill (APDs) were 
approved within the Blackleaf EIS area. 

This EIS was not intended to address the site-spe
cific impacts of bringing existing wells into 
production. Such impacts have been addressed in a 
separate environmental assessment (EA) prepared 
by the Forest Service in response to bringing the 1-
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c4 

c5 

C6 

c7 

13 well into production. This EA resulted in a 
decision to approve construction of a pipeline to the 
1-8 facility. 

A separate environmental analysis was conducted 
by the Montana Department of Fish; Wildlife and 
Parks for a second pipeline from the 1-19well. This 
resulted in a decision to approve pipeline construc
tion in September of 1990. Both pipelines have been 
constructed and all existing wells are now in produc
tion. 

A “retroactive” no action alternative was consid
ered, but no+ analyzed in detail. This alternative 
included the removal of existing facilities and reha
bilitation of the area to a natural condition. This 
could be considered a taking of existing property 
rights and full compensation by the federal govern
ment to leaseholders and possibly others for the costs 
of leases, exploration and development activities 
completed to date, and the loss of known reserves 
may be necessary. Also, with drilling projects, the 
environmental impacts occur as a result of the drill
ingphase. Theproduction phase adds little additional 
impact. Therefore, the producing of existing wells 
would be difficult to deny based on new impacts. 
This alternative was not analyzed in detail because 
of the obvious high expense to the federal govern
ment and lack of environmental justification for 
taking such an action. That is, such an alternative is 
not considered reasonable forpurposes of full NEPA 
analysis. 

It is Bureau of Land Management and Forest Service 
policy that mineral resources be treated as an equal 
with all other resources, and that, where appropriate, 
oil and gas development is a legitimate use of the 
public land. 

It is the responsibility of the agencies to analyze 
proposals; to 1) determine impacts to the environ
ment and 2) prescribe mitigation measures for a 
range of alternatives. Based on the analysis, an 
alternative is selected and a decision rendered. 

Thank you for your comment. No change was made 
in the Final EIS in response to this comment. 

Please see response to comments A10, A11and C4. 

The estimated impacts of the various alternatives on 
employment, income, business activity, etc., are 

presented in Chapter 4 (Social and Economic) of the 
Draft and Final EIS. 

c8 	 This alternative was discussed but eliminated from 
detailed discussion; please refer to page 8 of the 
Draft EIS. 

Removing the existing wells would essentially re
sult in lease revocation. However, once issued, 
leases confer rights to the lessee to develop the lease 
according to the terms and conditions contained in 
the lease and stipulations attached to the APD. Any 
curtailment of the rights and privileges granted by 
the lease may be subject to compensation to the 
lessee and the lessee could seek relief in court. 

It is important to note that the agencies (BLM, FS, 
MDFWP) do not control 100% of the EIS area 
(23,772 surface acres and 12,160 subsurface acres 
are fee). Even if the agencies could revoke leases 
and remove facilities, the area would not return to 
“pristine”. Industry would likely move to fee min
erals to continue development, an action that could 
be less environmentally sound than developing Fed
eral or State land. 

c9 Based on the analysis of Alternatives 3 and 4, the 
agencies agree Alternative 4 is adequate to protect 
the resources present in the EIS area as well as 
develop the oil and gas resource. It is important to 
remember that the number of wells shown in Alter-
native4 is the agencies’estimate of fielddevelopment. 
In actuality, the operator could propose additional 
wells, which would entail further NEPA (including 
cumulative effects) analysis and full ESA consulta
tion. On the other hand, less wells could be proposed. 

c10 Sequential development would not necessarily be 
less impacting to wildlife, for the main reason that at 
certain times of the year (mainly winter and spring) 
the eastern side of the study area is more important 
than the western side. The key to lessening impacts 
to wildlife is through timing windows, as addressed 
in the wildlife portions of the document. 

Monitoring studies will be implemented for wildlife, 
as well as other resources, to determine residual 
effects and validate the timing windows. The moni
toring plans for the various resources are displayed 
in Appendix 0. Funding requirements have not as 
yet been determined. 
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Chapter Five 

c 1 1  This EIS addressesthe impacts expected from devel
opment of existing leases. A no leasing alternative 
was considered in previous NEPA documents pre-
pared by the BLM and Forest Service. As a result of 
such consideration by the BLM in its Headwaters 
RMPEIS, approximately 18,550 acres of Federal 
minerals along the Rocky Mountain Front will be 
withheld from future leasing. 

D1 	 Site specific locations of closure devices would be 
accomplished under the individual project’s devel
opment plan. The EIS adequately identifies how 
each access location would be managed for public 
use in the Preferred Alternative. Specific means of 
road closures would be determined by factors of 
topography, land ownership, and enforcement vari
ables. 

D2 The EIS’s Preferred Alternative displays which ac
cess routes would be reclaimed, in the case of a 
non-producing site, in Table 2.5 of the DEIS. Public 
access is managed through Travel Plans of the Lewis 
and Clark National Forest, the Bureau of Land 
Management, the Montana Department of Fish, 
Wildlife and Parks, and private landowners. Public 
use is restricted by these agencies in the study area 
and currently no ORV use is allowed outside of 
designated routes identifiedby these agencies. Trans
portation planning objectives throughout this EIS 
attempted to minimize the construction of additional 
roads, by utilizing existing routes wherever pos
sible. 

Appendix B, in the Draft and Final EIS, discusses 
Standard Management Practices, which address re-
habilitation. Wildlife Resources #7 states, “access 
roads for non-producing wells will be rehabilitated 
unless otherwise approved by the AO.” Figure 2.13 
of the DEIS shows roads open and/or closed to 
public use, and where the closures are. 

D3 This correction has been made in the Final EIS. 

D4 This correction has been made in the Final EIS. 

The entire EIS area is wildlife habitat at one time of 
the year or another. Table 3.3 in the DEIS shows the 
transportation system within the study area. Be-
cause the area is already heavily roaded, it is only 
logical that additional short roads be built to access 
well sites. Also, if wells become producers, it is 
virtually impossible to not construct a pipeline 
through some type of wildlife habitat. With proper 
standard management practices (Appendix B) and 

proper mitigation measures shown in Chapter 4, the 
agencies agree development can occur with the least 
impacts to wildlife. 

The Preferred Alternative is a result of minimizing 
impacts of road building upon wildlife habitat. In 
most cases pipelines would be contained within the 
road construction limits. 

D6 	 Extensive consideration was given to these factors. 
Thepublic access restrictions and Preferred Alterna
tive reflect the attention to these concerns. 

Because of the road management portion of Alterna
tive 4 (pages 27-28 of Draft EIS), there will be no 
additional general public vehicle access other than 
what has been proposed and analyzed in the BLM’s 
Outstanding Natural Area Activity Plan. The agen
cies agree there will most likely be increased foot 
and/or horseback use on the roads; however, the 
impacts to wildlife will be minor. Also, remote 
monitoring of the well sites will significantly lessen 
how often workers have to visit the well sites. 

D7 At the time the EIS was begun, the operator had no 
urgent needs to install this pipeline; because of the 
length of time it took to complete the Draft EIS, that 
need changed. As discussed throughout the docu
ment, bringing the 1-13 on line (as well as the 1-19) 
is part of every alternative, including the No Action. 
The agencies agreed that with proper NEPA docu
mentation, this could be done while the EIS was 
being completed. A statement to this effect has been 
made in Chapter 2 of the Final EIS, Description of 
Alternatives. 

D8 	 There is currently a county road running basically 
north and south through the EIS study area. This 
road was not analyzed because it has been in place 
for years, will create no additional impacts, and will 
not be new public access. Also, because of remote 
monitoring and mitigation limiting how many wells 
can be drilled per year, it is anticipated there will 

. only be minor increases of traffic on the roads, and 
only for short periods. 

E l  	 The preferred alternative for oil and gas exploration 
and production does indeed violate the visual stan
dards for the Blindhorse Outstanding Natural Area 
(ONA). This violation is allowed under Bureau 
procedures by an “Area Manager Override” of the 
standards, if sufficient justification is presented. In 
this case, should a project actually go forward in this 
location, it would do so to meet the legal terms of the 
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F1 

F2 

G1 

H1 

oil and gas lease which allows the lessee to actively 
look for and produce oil and gas resources. These 
leases were issuedprior to the HeadwatersResource 
Management Plan which designated the ONA, and 
therefore are not constrained by the ONA protec
tions. Should the leases lapse however, they may be 
reissuedwith special stipulations (such as no surface 
occupancy)to protect the scenic resource of the area 
or, depending on their location, may not be leased at 
all. The exact leasing mechanisms for these lands 
are spelled out in the Headwaters RMP. 

A health and safety section has been added to the 
FEIS to supplement information contained in Ap
pendix H. 

Becausethe wildernesslies west of the EIS area, and 
the prevailing winds are out of the west, there should 
be no effect to the wilderness area should there be a 
hydrogen sulfide blowout. 

The draft did not quantify recreation use. Annually 
there are 600 recreation visitor days on Forest Ser
vice lands and 1000 recreation visitor days on 
MDFWP lands. (CarolKing,FS, pers. comm.; Gary 
Olsen, MDFWP, pers. comm.) 

Two surveys for plants of special concern were 
conducted in the Blackleaf EIS area prior to the 
DEIS. Clary Coulee was surveyedby Forest Service 
BiologicalTechnician, Dana Field, in June and Au-
gust of 1988. Three speciesof rare plants were found 
in this area: round leaved orchis, sparrow’s egg 
lady’s slipper, and the showy pussy-toes. Reports of 
this survey are on file in the Lewis and Clark Na
tional Forest Offices in Great Falls and Choteau and 
the Montana Natural Heritage Office in Helena. In 
June 1988,MontanaNatural Heritage Botanist, Lisa 
Schassberger, conducted a rare plant inventory of 
the Blindhorse,Ear Mountain,Chute Mountain,and 
Deep Creek Outstanding Natural Areas (ONAs) on 
lands administeredby the Bureau of Land Manage
ment. No rare plants were found in the Blindhorse 
ONA, which is within the Blackleaf EIS Area. How-
ever, round leaved orchis was found within the Ear 
MountainONA, a few miles outside the boundary of 
the Blackleaf EIS Area. Schassberger’s report, 
datedNovember25,1988, is on file in the GreatFalls 
Area Office of the BLM. 

Because the exact location of proposed develop
ments has not been determined, no further surveys 
for rare plants have been conducted in the project 
area to date, except for those describedabove. How-
ever, mitigationmeasuresdescribed in the Final EIS 

provide for site specific rare plant surveys to be 
conducted prior to development. In addition, if rare 
plants are found, management requirements will be 
developed on a site by site basis that will allow for 
the maintenance of viable populations of the rare 
plants species. 

H2 	 The environmental impacts of development on the 
larger ecosystem outside the Blackleaf EIS area 
were consideredin some of the analyses, notably air 
quality and grizzly bear habitat. For example, the 
cumulative effects model that was used to evaluate 
the effects of development on grizzly bear habitat 
considered the entire Birch-Teton Bear Manage
ment Unit, a sub-unit of the Northern Continental 
Divide Ecosystem. Plant community diversity was 
identified within the vegetationunits mapped in this 
larger area. However, the effects on plant species 
diversity, per se, within the larger ecosystemoutside 
the EIS area are not evaluated. 

H3 Disturbance to vegetation occurs when earth mov
ing and related surface disturbing activities occur 
during construction and maintenance of roads, 
wellsites, pipelines and production facilities. Veg
etation disturbance means a range of activities 
including: the complete removal of vegetation by a 
bulldozer or backhoe, physicaldamagefrom wheeled 
traffic or wildfire, physiological damagefrom chemi
cal spills and/or air pollution, and all other effects of 
development on plants and plant communities. 

The Final EIS describes vegetation effects more 
explicitly in Chapter 4. 

H4 There is a high probability of noxious weed intro
duction and spreadon the soils disturbedby road and 
well construction. This was recognizedin the DEIS 
in Chapter 4. Mitigation measures in the Final EIS 
provide for specific practices designed to reduce the 
effects of development and to prevent, control and 
monitor noxious weed infestations that may result 
from development. 

I1 	 The Cultural Resources text of Chapters 3 and 4 of 
the Final EIS has been revised to reference a Nature 
Conservancy supported archaeological inventory, 
to identify the major site types discovered in that 
survey effort and to include a statementthat such site 
types can be expected throughout the EIS area. 

The requirementof law and regulation is that oppor
tunities to avoid or implement alternatives not be 
foreclosed by an agency decision. In the case of 
small to moderate sites, moderate site densities, and 
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Chapter Five 

small, discreet actions, the decision to lease or de
velop makes no irrevocable decision related to 
cultural resources. At the time that specific oil and 
gas activity is planned,cultural resource inventories 
will be conducted, and specific cultural resources 
avoided. In the remote possibility that a cultural site 
cannot be avoided, mitigation will likely make im
pacts acceptable, through excavation or other data 
recording means. 

51 	 The purpose of this document is not to discuss the 
need for oil and gas resources. The area is leased and 
therefore available for exploration. Please see re
sponse to A1 1 above. 

52 	 The agencies do not anticipate any change in the 
recreation/tourism industry as a result of oil and gas 
development in the Blackleaf area. For this reason, 
the agencies agree the analysis of the impacts to 
recreation/tourism is sufficient. 

53 	 The 1970 population of Dutton, Montana, given in 
Table 3.5, should be 415. The table has been 
changed to show this correction. 

K1 	 A detailed discussionof enforcementprovisionsand 
procedures has been included in Appendix N of the 
Final EIS. 

K2 Compliancewith the EndangeredSpeciesAct (ESA) 
has been met. A BiologicalEvaluationwas prepared 
for all T&E species listed for this area and “may 
effect” determinationswere made for gray wolf and 
grizzly bear, pages 212 and 233 of the Draft EIS, 
respectively. These determinationsnecessitated for
mal consultation with the USFWS. Their Biological 
Opinion of “non-jeopardy” for both species was 
based on the midgations listed on pages 236, 238, 
246, 247, 249, 250, 251 and 252. BLM and other 
surface managementagencies are obligated to com
ply with all these mitigative measures in order to 
insure the “non-jeopardy” situation stands. Devia
tion of application of these measures could only 
occur if ESA consultation was re-initiated and the 
USFWS opinion remained as non-jeopardy when 
such deviation was considered. 

L1 	 While the new Clean Air Act would restrict certain 
types of developments near specific areas, it would 
not restrict developing a central processing facility 
within the EIS area. 

M1 The agencies agree. Sections discussing the Teton 
Roadless Area have been added to Chapters 3 and 4 
in the Final EIS. 

M2 A Montana wilderness bill has been the subject of a 
protracted and acrimonious debate. It is not known 
whether a Montana Wilderness Bill ‘would pass 
Congress and be signed by the President in 1991. It 
is not known whether the Blackleaf area would be 
part of such legislation. Further, the leases in the 
Blackleaf area represent valid existing rights that 
would be recognized even if the area were desig
nated as wilderness, unless Congressterminatedthe 
leases. Until Congress and the Presidentchange the 
status of these lands, the Forest Service will follow 
Congress’ intent by complying with statutory direc
tion (Section 262, Energy Security Act 1980 (94 
Stat. 710)). 

N1 	 Cutthroat fisheries are shown on pages 46 and 47 of 
the DEIS. The only step-out well requiring road 
construction that would affect cutthroats is S 8, and 
in the preferred alternative that road was routed so 
that it would not impact Cow Creek. Dupuyer 
Creeks, which have the best cutthroat fisheries, are 
north of field development activity. Should an 
Application for Permit to Drill an exploratory well 
be received in the Dupuyer Creek area, we would 
apply everypossible mitigationto eliminateimpacts 
to a fishery from stream crossings. We anticipate 
that no significant negative effects would occur to 
cutthroat fisheries from industry activity in this area 
of the Rocky Mountain Front. 

0 1  	Respondents assert that “the remaining reserves at 
Blackleaf cannot economically justify an expendi
ture to cover a new pipeline of 25 miles in length, a 
compressor and dehydration installment and, above 
all, a DGA sweeteningplant” and that “the 1-5 well 
is dead.” 

It is not the agencies’ position to determine the 
justification of expenses by the operator. We are 
requiredto administeran oil and gas leasingprogram 
and ensure that all lands not specifically withdrawn 
remain open to mineral entry, as these lands are. 

Communicationwith the operatorindicates reserves 
are present to warrant these types of expenditures. 

0 2  	The Scope of the Analysis is addressed on page 4 of 
the Draft EIS. As stated there, exploratory wells are 
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part of a reasonably foreseeable development sce
nario, and were displayed for that purpose. As 
discussed on page 7, there is a 90% probability these 
exploration wells will be dry holes. However, when 
or if an APD is submittedfor an exploration well, full 
NEPA analysis including ESA Section 7 Consulta
tion will be completed. Additional information has 
been added to this section in the Final EIS. 

8 3  It is anticipated impacts to riparian zones will be 
negligible. Standard Management Practices (FEIS, 
Appendix B) for surface water resources, soil re-
sources and vegetation resources as well as the 
mitigation discussed on page 137-138 of the DEIS 
will help alleviate impacts. 

0 4  Management direction for the Blindhorse Outstand
ing Natural Area is given in the BLM’s Outstanding 
Natural Area Activity Plan (Final March, 1989). 
Page 10 of that document states that valid existing 
mineral rights will apply until these leases expire, at 
which time No Surface Occupancy stipulations will 
be attached. These decisions were made because of 
the wildlife and other resource values present. How-
ever, until those leases expire, valid existing mineral 
rights take precedence. 

The Headwaters RMP provides for lands to be man-
aged for multiple resources, including oil and gas. 
Please see response A 10 above. 

0 5  	The discussion of Purpose and Need is given on page 
4 of the Draft EIS. 

The respondent is under the assumption that the 
Purpose and Need section relates to the central need 
for the oil and gas resource. This is incorrect. 
Purpose and Need as defined at 40 CFR 1502.13 is 
as follows: 

The statement shall briefly specify the underlying 
purposes and need to which the agency is responding 
in proposing the alternatives including the proposed 
action. 

In this case, the proposed action is field development 
of the Blackleaf and surrounding area by the Unit 
operator. The agencies task is to analyze various 
levels of field development through reasonable al

ternatives and provide a full discussion of any sig
nificant environmental impacts and cumulative 
effects that may result from full field development. 

0 6  	The agencies agree; the Summary in the Final EIS 
has been amended to address these points of con
cern. 

0 7  	Figure 1.2 is correct in that it shows the Blindhorse 
ONA (yellow public land). The ONA is also ad-
dressed in the text on page 5 of the DEIS under 
Existing Management Direction. 

0 8  This error has been corrected in the Final EIS. 

0 9  The two cases mentioned discussed the validity of 
leases and the need to prepare an environmental 
analysis prior to lease issuance. The purpose of the 
Blackleaf EIS is not to establish the validity of the 
existing leases, but to disclose and mitigate environ
mental impacts associated with full field 
development. No leases will be issued based on this 
environmental analysis. 

Public minerals within the study area were leased 
based on the Butte District Oil and Gas Leasing 
ProgrammaticEnvironmentalAssessment,the Head-
waters Resource Management Plan EIS, the Lewis 
and Clark Non-Wilderness Leasing Environmental 
Assessment, and the Lewis and Clark Forest Plan 
EIS. To date, the validity of the existing leases 
within the Blackleaf area has not been challenged in 
court. Therefore, we consider these existing leases 
valid. As such, we are obligated to entertain propos
als for the development of the Blackleaf field and to 
conduct the level of environmental analysis neces
sary to identify and mitigate impacts associated with 
full field development. 

COMMENTS FROM AGENCIES 

The following section contains copies of the letters re
ceived from state and federal agencies and elected officials. 
Immediately following are the agencies’ responses to these 
letters. 
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1 6  APR 1880 B."* rash, 

Mr. Marvin LeNoue. S ta te  D i rec to r  

Bureau o f  Lard Management

Montana State O f f i ce  

222 North 32nd S t ree t  

Bi l l i ngs ,  Hontana 59107-6800 


Dear Hr. LeNoue 


Thank you fo r  providing us the oppor tun i t y  t o  review the  D r a f t  E n v i r o m n t a l  

mpact Statenent f o r  t he  Blackleaf F i e l d  Development p r o j e c t  Montana. 


I n  the past, there have been no major problems between the A i r  Force and the 

BIH concerning m i l i t a r y  over f l i g h t s  o f  l a rds  under your management. Should 

a c o n f l i c t  ever arise, we w i l l  be ava i l ab le  t o  ass i s t  i n  es tab l i sh ing  

l i a i s o n  between your o f f i c e  and the  appropriate A i r  Force a c t i v i t i e s .  

Ve would appreciate your o f f i c e  foward ing  fu tu re  documents of t h i s  nature
(-+ d i r e c t l y  t o  our of f ice as we w i l l  perform the review on behalf of the A i r  
Force. 

-

Ye hope t h i s  informat ion i s  useful  i n  you r  planning process. Thank you f o r  
t he  oppor tun i t y  t o  review the documents provided. Ye look forward t o  
working w i t h  your o f f i c e  again I n  the  fu tu re .  I f addi t ional  informat ion 1s 
needed, please contact  Mr. R a m r d  Bruntmyer, (214) 653-3341. 

1 Atch 
E n v i r o m n t a l  Planning D iv i s ion  F l i g h t  Line Map 

Cy to :  HQ USAF/LEEVN
BLM. USFS El5 Pro jec t  Mgr.
1 CEVGIRBDR 
HQ SAC/DONA 
HQ SAC/IGX 

OFFICE OF THE GOVERNOR 
BUDGET AND PROGRAM PLANNING 

-T2& 
-SK-

Mi-. Doug Berger, Area Manager -WJ-
Great Falls Resource A m  ,AS 
P.O. Drawer 2865 ,CC-
Great Falls, Montana 59403 , O : ' A  

,SET" 
FE 

RE: Draft Environmental Impact Statement - Blackleaf Field Development~i ,b-
Project ,Ftl---

Montana State IGR Clearinghouse SA1 No. MT90041T-579-F 
+I.= 
-"L<

Dear Mi-. Berger: ,AE --
,CT-

The above-captioned draft  environmental assessment has kenrFR -
received. In order to provide notification to parties that  may be-
interested in review andlor comment an the proposal, it will be Listed in 
the next Intergovernmental Review Bulletin issued fmm this office. 

Any inquiries or comments regarding the propasal will be directed to 
you. Please forward copies of any comments received to the Clearinghouse 
for our files. We have requested that comments be submitted by May 17, 
1990. 

The Clearinghouse intends to take no fur ther  action on this p m p s a l  

Sincerely. 
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MONTANA INTERWVE--AL 
RENIEW CLEARINGHOUSE 

YES NO COUMENTS 

1s th i s  pmpossl consistent with the plans, 

goals and objectives of your agency? 


Does the prop~eedaction conflict  with any

applicable statute,  order, regulation or rule with 

which you are familiar? 


Does th i s  proposal overlap, conflict  or duplicate

other existing prqr- or agencies? I 


Describe any suggestions or means of improving or strengthening the proposed plan. 


Please convey ymr general conclusion by checking the appropriate response(s) 

Proposal is supported. 
e(d hd Mmferm 

Flnr Pesaorce PIrr 
SupWrt only with conditions described b e l a .  r.cs *- ;7 IV E.p 

c7 	 Non-supportive for  the reasons described below. 
APR 19 1990 

Additional information is desired ah described be lw.  :*. I 

NO e m n t  on  t h i s  proposal. 

Ruvw(s: 

Revieier: Tit le:  

Address: Phone: 

Signature: Date: 

Return t o  Applicant l i s t e d  above, with a to: 	 Montana IGR Clearinghouse 
L t .  Governor's Office, Roan 210 
State Capitol 
Helena, Montana 59620 

wsava it:: Y: . ~ 43 
UNITED STATES &I'.-'' 

f l"  
?DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE JUL-21990 
Fish and Wildlife Enhancement 

Federal Bldg., U.S. Courthouse -Mk-301 South Park 
P.O. Box 10023 

IN 1 L f t "  1111, 10 
M.02 Blackleal OiVGas DElS He'ena' 59626 June 27. 1990 

Field DevebDmenl 

MEMORANDUM 

To: Area Manager, Great Falls Resourca Area, ELM. Great Falls. M l  

From: Field Supervisor. MontanaMyominp Field Olfica. Fish and Wildlifer Enhancement.FWS. Helena, MT 

Subject: Review of Draft Blackleaf Environmental Impact Statement (EC# 90132) 

We have reviewed the above subject document and provide the followingmmments. 

Appendix L 01 the DElS contains the Fish and WildlifeService's (Service) December 20. 1989 
biological opinion issued on Alternative 4 (preferred alternative). Page 1 of the biological 
opinion discusses how the exploratory wells identified in me DElS must be addressed in the 
Sectbn 7 consultation process under the Endangered S p i e s  Act. We rewmmend thal the final 
EIS clearly identify the status of the exploratorywells with r e s p l  10 both NEPA and ESA 
prosesses. This can be done by better identifyingon page 7 of the DElS that: 

(I) No decision is being made through this EiS to denylapprove exploration at the 
exploralory well sites identified in lhe EIS. 

1 
(2) The exploratory wells are included in the EIS as potenlial future foreseeable 
actions associated with field developmenl. 

(3) An APD lor any of these exploratory well sites will require an additional NEPA 
document and Section 7 consul!ation in which all stager of Iha action (Le. exploration 
through production and abandonmenl) will be assessed. 

The *no jwpardy' mnclusion reached in t h e  December 20.1990 opinion is based, in part. on 

remote weli-head monitoring being incorporaled as pan of the project design as specilied in me 

DEE. Should the wells be drilled and brought into production. access to the well sites should 

restricted to no longer than a 6-monlh period aner which remote monitoring should be relied 

upon. Any exceptions lo remote monitoring of a well site should be authorized Only aner 

consultation with the Service. Montana Department Fish, Wildlife. and Parks, and the Forest1

Service. 


The DEiS indicates that powerlines 10 producing wells would be required. The Service 

recommends thal these lines be buried where feasible and Where aboveground be raptor- 3 

proofed following techniques outlined in the Raptor Research Report No. 4. "Suggested I 

.... 

Pracllces for Raplor Prolectlon on Powerlines - Ihe State of the Art In 1981". 
A copy may be Obfained lor $5.00 by wriling lo: 

Jim Fitzpalrick. Treasurer 

Raptor Research Foundation 

Carpenter SI. Croiz Nature Center 

12805 SI. Croiz Trail 

Hastings. Minnesota 55033 


Sin- the projecl may involve Crossings and/or work in streams. wellands. or floodplains, it 
may be necesary for you lo obtain US.  A n y  Corps of Engineers Section tW404 Permils. If 
such permits are necessary, the Service will be required to review and wmmenl on lhe permit 
applicatins. 

This mmpleres the Service's mmments on the subjecl DElS 

cc: Branch of Federal Actbilies. FWE. FWS. Washington. DC 
ARD. FWE-60120. FWS. Denver. CO 

DEPARTMENT OF HEALTH & HUMAN SERVICES 

Centers for D8ieasa Control 
Allanra GA 30333 

M r .  Douglas J. Burger 

Area Manager

G r e a t  F a l l s  Resource  Area 

Bureau of  Land Management

P.O. BOX 2865 

Great F a l l s ,  Montana 54903 


Dear M r .  Burger:  


W e  have  comple ted  o u r  rev iew of  t h e  D r a f t  Envi ronmenta l  Impact 

S t a t e m e n t  (DEIS) f o r  t h e  B l a c k l e a f  F i e l d  Development p r o j e c t .  We 

are r e s p o n d i n g  o n  b e h a l f  Of t h e  U.S .  P u b l i c  H e a l t h  S e r v i c e .  


I t  a p p e a r s  t h a t  a p p r o p r i a t e  m i t i g a t i v e  e f f o r t s  have  been  a d e q u a t e l y 

a d d r e s s e d  c o n c e r n i n g  p o t e n t i a l  w a t e r  and  n o i s e  q u a l i t y  impacts . 

P o t e n t i a l  Hydrogen S u l f i d e  e m i s s i o n s  which  c o u l d  p o t e n t i a l l y 

a d v e r s e l y  e f f e c t  a i r  q u a l i t y  and p u b l i c  h e a l t h  a l s o  a p p e a r  t o  b e  

a d e q u a t e l y  a d d r e s s e d .  W e  n o t e  i n  a p p e n d i x  B t h a t  S t a n d a r d  

Management P r a c t i c e s  r e q u i r e  t h a t  o p e r a t o r s  p r e p a r e  a Hydrogen

S u l f i d e  c o n t i n g e n c y  p l a n .  On-s i te  m o n i t o r i n g  f o r  e a r l y  d e t e c t i o n  

of  t h i s  g a s  s h o u l d  h e l p  e n s u r e  q u i c k  implementa t ion  of  t h i s  I' 

r e s p o n s e  p l a n  s h o u l d  a problem occur .  


Thank you f o r  t h e  o p p o r t u n i t y  t o  rev iew and comment on  t h i s  

document. P l e a s e  i n s u r e  t h a t  w e  a r e  i n c l u d e d  on  y o u r  m a i l i n g  list 

t o  r e c e i v e  a copy o f  t h e  F i n a l  EIS, and  f u t u r e  E I S ' s  which may

i n d i c a t e  p o t e n t i a l  p u b l i c  h e a l t h  impact and are developed  u n d e r  t h e  

N a t i o n a l  Envi ronmenta l  P o l i c y  A c t  (NEPA). 


s i n c e r e l y  y o u r s ,  

d&J&4+ 

Kenneth W. H o l t ,  M.S.E.H. 
Envi ronmenta l  H e a l t h  S c i e n t i s t  
CenterforEnvironmentalHealthand 

I n j u r y  C o n t r o l  

'Take Pride in America' 
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be 

DEPARTMENT OF STATE LANDS 

Doug Burger, Area Manager

Bureau of Land Management

Great Falls Resource Area 

812 14th Street North 

P. 0. Drawer 2865 

Great Falls, wr 59403-286s 


RE: Comments on the Draft Blackleaf EIS 


Dear Ur. Burger: 


The Department of State Lands, Lands Division has the respon

sibility of promoting and developing school trusk lands for the 

financial benefit of the common schools in Montana. We manage

approximately 1,360 acres of minerals in the unit area and in 

that regard I would offer the foIlowing connents to the above 


~ draft Environmental Impact Statement. 

1) There is a major oversight on the land status map on page 3 

as to state mineral ownership. Section 16-26N-8W is shown 

as being owned by the Fish, Wildlife and Parks Department.

while that may be true for the surface, it is not true for 

the dominant estate, namely 520 acres of minerals underly

ing that section. Dominant estate in this case means that 

the right to develop the minerals is reserved to the De

partment of State Lands without the consent of the surface 

ovner. The State Land Department currently has those 520 

acres leased out for oil and gas development and fully 

expects the lessee to proceed with all diligence to drill 

sufficient we118 to test and produce hydrocarbons from that 

section. 


2 )  	The Fish, Wildlife and Parks Department does not speak for 
the State Land Department. In fact, the recommendations of 
that department would seriously inhibit development of our 
land and therefore are at odds with our mandate and indeed, 
our intent. Further, we are signatories in the Blackleaf 
Unit and have a vested interest in seeing that the unit as 
a whole is successful and productive. 

Helena, UT 59620 

Julv 10. 1990 


~ r .Douglas J. Burger, Area Manager

Great Palls Resource Area 

Bureau of Land Management

Box 2865 

Gt. Falls, KT 59403 ' 


RX: DRAFT BLACXLEAP ENVIRONUENTAL IHPACT ITATBILEWE 


Dear Hr. Burger, 


The Kontana Department of Fish, Wildlife and Parks' experiences on 

the Blackleaf WMA suggest that petroleum development is possible 

and a compatible activity in critical wildlife habitats, provided 

that development is regulated in close conformity with the Rocky

Hountain Front Wildlife Guidelines. The department concludes 

Alternative 3, as described in the Draft Blackleaf EIS, would have 

the least negative impact to wildlife, because it would follow 

those wildlife guidelines. 


we would have preferred a broader range of alternatives. The DEIS 

associated full compliance with the wildlife guidelines with a 

limited number of wells. The greater the level of permitted

activity the greater the importance of adherence to the guidelines.

Accordingly, the DEIS should have included at least one more 

alternative, similar to the preferred, but with full application

of the wildlife guidelines. We are aware that the state is 

recommending Alternative 4. We strongly urge that compliance with 

the guidelines be made part of that alternative. 


50 
Doug Burger

Page 2 

July 9, 1990 


3) Although option 2 would allow the most drilling and the 

most flexibility to the operator, we believe the total 

number of wells specified is impractical and would never 

actually be drilled. 


4 )  	We support alternative 4 even though drilling may be limit
ed on some tracts within the unit area and therefore not in 
our best interest. We find this alternative to be a rea
sonable compromise between exploitation and preservation,
but we would add that any restrictions to the locations of 
wells could detract from the operator's ability to maximize 
production from the reservoir. 

Sincerely, 


Rod Samdahl 

chief 

Minerals Management Bureau 

Lands Division 


RSfVjZ 


cc: 	 Greg Hallsten, Environmental Coordinator, DSL 

Chun C. Wong, Reservoir Management chief, BLW 

Art Wittich, Governor's Office 

EPS Resources Corp., Unit operator 


FILE: black1ef.let 

1 

1. Hitigation and monitoring, as discussed above. 


2. 	 Application of the Rocky nountain Front wildlife 

Guidelines. on a case by case basis, for each oil and gas 

related activity. 


3. 	 Relocate the proposed gas plant at least 2 miles 

mrtheast alcng the main pipclina. 


4. Require remote monitoring of the well sites. 


5. 	 Institute a firm road management policy that includes 

restrictions/closures to public use and reclamation of 

roads that access dry holes and abandoned wells. 


6. 	 If alternative 4 is selected, relocate the 5-3 and S-5 

wells outside the current roadless area. 


Several editorial changes in the document would assist the reader 

to understand consequences to wildlife. For each alternative, 

activity windows could be displayed in relation to time periods in 

the wildlife guidelines. Comparison among Tables 4.17, 4.18, 4.19 

and 4.20 is difficult, presumably because certain information was 

inadvertently omitted. There also seems to be a similar problem

in Table 4.40. 


We appreciate BLWFs coordination with the department in the 

preparation of the draft EIS and this opportunity to provide

additional comment. 


The wildlife guidelines are "best management practices," i.e. human sincerely,

activities that conform with the guidelines will not result in 

unacceptable negative effects to wildlife. The DEL5 indicates that I 

the preferred alternative will result in unavoidable impacts to 

wildlife because activities will be permitted in critical habitats 2 R. L. Cool
during sensitive periods. Mitigation for those unavoidable Director
impacts, beyond the measures described in the DEIS, 

required. Hitigation measures are most appropriately developed as 

stioulations when soecific activities are Dermitted, but the I C. Glenn Karx 


John D. Gormanie$Iireient-for doing' sdshould be specified by the Blackleaf EIS. I Dan Vincent 
The wildlife guidelines were developed from the best available 

scientific information. Most of that information is baseline and 

the lack of wildlife monitoring data, relative to human 

disturbances, is recognized. Inherent in the guidelines is the 


c 
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These areas of concern should be addressed and added to a draft supplement 
to produce a complete and comprehensive Blackleaf G.I.S. 

Thank you for the opportunity to comment on these matters. 


Respectfully yours. 


c: y,:*:-.:<. 
.,<..f.',{ : ' 

. ,Mr. Dale Corman, Forest Supervisor . .- ,. p e 

U.S. Forest Servlce 

Great Falls, Montana 59401 JUL 20 1990 C. Albert Carlsan. Member 


Mr. Doug Burger. Area Supervisor 
-h% iiw.BLH 

Arnold Gettel
Great F a l l s .  Montana 59401 -
Gentlemen: 

This letter is to serve as a formal protest to your Blackleaf EIS. 

Lisced below are the areas of concern that need more attentlo" tC BOARD OF TETON COUNTY COINISSIONERS 

detail and corrections: 


1) AIRFA - mitigation far each alternativeas it relates 
LO Antelope Butte akalnedicine Butte. This area '1s known 
to be a vision quest site. Any and all medicine wheels that 
are located east of Antelope Butte. as well a5 teepee rings 
east of the Butte. should have mitigation considerations. 

2 )  Wildlife Impact Section pages 95-99. None of these listed 
impacts define Or quantlfy expected adverse for each of I 2 
the listed alternatives. 

3 )  	 Health 8 Safety Section - What are the overall impacts from 
H S7 What is the risk for each alternative Specifically? 
!+:at are the mitigations for each alternative? What about I3 


leaks. blowouts and monitoring devices - where are they

considered for each alternative? 


4 )  Mitigation on each alternative for Sabotage from radxal 

groups. m a t  are the impacts - either socially or economically 
to area residents? 

I 
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United States Department of the Interior &-=-

NATIONAL PARK SERVICE -
ROCKY MOUNTAIV REGIONAL OFFICE T%11791 W Ahmcdl Parkuar 

To: 	 Area manager. Grear Falls Resource hrea.  Bureau of Land 
nanagemenr, crest fall*, nontana 

From: 	 Asso~iateRegional Director. Planning and Resource Preservation, 

Rocky nounfain Region 


Subject: 	 Review of DrafC Blackleaf Environmental Impact Statement 

(DES-90/0009) 


The National Park Service has reviewed the above referenced document and 
offers che following commenfs. 

For your information. there is a proposed National Natural I.andmark (NNL)
within the L e w i s  and Clark National Forerr. A brief dercriprion of the 
proposed NNL. Castle Reef. is enclosed. 

Status as a proposed NNL is granted only t o  those Sites Containing one or more 
ecological or geological feacurer characteristic of a parcicular natural 
region, and determined LO be of national significance. We would appreciate 
consideration for Chis NNL resource. 


Ye appreciate the opportunity to comment on thio document. If you have any 

questions on our commen~s,please contact Kay Salarer. Division of Recrearion 

Grants and Assistance at FIS 327-2850 or commercial (303) 969-2850. 


CASTLE REEF 
Pyiority: 1 D 

Hador theme: Paleozoic Tine -- Mississippian Formations 
Montana Overthrust Belt 

Location: 

Ths area is in Teton County, Montana about 16 miles NU o f  the 

town o f  Augusta. 


Boundaries and Size: 

The land is unsurveyed but Probably conprises sections 11, 12. 

13. 14, 23, 24, 25, and 26. TUP. 22 Ne. R. 9 U. It appears on 
the Castle Reef, Montana Ouedransle# published in 1958 at a sca i s  
or i/t4,000. 

Ownership and size: 

Lewis and Clark National Forest, bordered to thR east by other 

federal and private lends. 


Present land nature and use: 

No observable land use. 


G m : 

Castle Reef is a ragged peak conposed of Mississippian Madison 

linestone uhich some Uorkers in this area have preferred to call 

the Hannan Limestone. It is the crest o f  the eestevneost major

ridse of the Rocky Mountains in this area and therefore forms a 

proninent landnark Visible f ron gpeat distances on the plains. 


-: 

The area can fairly be described as  essentially undisturbed and 

Prl3tine. HoYeveP, the site is composed mostly o f  bare rock only

lacally cloaked with vegetation. 


Landforms represented:

Prominent limestone ridge. 


Uulnerabilitx: 

The racks are invulnerable and we see no Present threat to the 

vesetative cover. 


Recommended bl: 

M. nudge. U.S. Geological Survey, Federal Center, Denver,

Colorado. 


References: 

nudge, M.R. ,  1972. Pre-Ouaternarr pocks in the Sun River Canyon 

area. northwestern Montana: U.S. Geological Survey Professional 

papee 663-A, 142 P. 


nudge, M.R. ,  1968. Bedrock sealosic nap of the Castle Reef 

nuadPansle, Teton and Lewis and Clark Counties. Montana: U.S. 

Geological Survey Geology Ouadransle Map GO-711. scale 1/24,000. 
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For your information,there is a proposed National Natural Landmark 
(NNL) within the Lewis and Clark National Forest. A brief 
description of the propsed NNL, castle Reef is enclosed. 

Status as proposed NNL's is granted only to those sites containing 
one or more ecological or geoloqical feature characteristic of a
particular natural region, and determined to be of national 
significance. we should appreciated consideration for this NNL 

resource. 


Mudqe. M.R., 1972. Surfxcial geologic nap o f  the Castle Reef 

Ouadranqle, Teton and Leuis and Clerk Counties, Montana: U.5. 

Geoloqic*l S u ~ v e yGeology Ouadrangle Map GO-991, scale 1/2'1.0001 


Other knouledgeable Persons: 

Both authors have visited the area and seen Castle Reef from the 

elevation of the creek but neither has actually climbed the 

mountain. 


Reconnendat ion: 

Castle Reef is already senerally recosnized as a proninent

natural landnark. by all residents o f  the r e s i m  and we reconnend 

including It in the resister of natural landmarks. However, we 

stvqqe5t that it could reasonably be included in a large natural 

landnark, 5ite which would also enhpace the adjacent Sun River 

Canyon as well as a n  expanse  of prairie land on the plains to the 

east. The innediate area is so full of excellent sites that ue 

Pvcfer to reconnend designation of One large landnark rather than 

5evera1 small O " C 5 .  
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DEPARTMENT OF 120 
HEALTH AND ENVIRONMENTAL SCIENCES 

Planning Division 


Mr. Douglas Burger

Area Manager

Bureau of Land Management 

812 14th Street N. 

P.o. Drawer 2865 


The Federal Flood Plain Management criterion basically states 

that construction which could be damaged by floodwaters or which 

could obstruct floodflows should not be located in the 100-year 

flood plain. If this is not practicable, any residential 

construction that could be damaged by floodwater should be placed

above the loo-year floodwater surface elevation and any

nonresidential construction that could be damaged by floodwater 

should be placed above or flood proofed to above the 100-year

floodwater surface elevation and should be designed to minimize 

potential harm to or within the flood plain. If the operation of 

the constructed facilities is considered critical during flood 

periods, the facilities should be protected from the 500-year

flood. Flood plain construction should not increase the water 

surface elevation of the 100-year flood more than 1 foot relative 

to existing conditions. 


If pipeline construction is proposed that crosses flood plains

of small drainageways and streams, flood-related prrblems should 

not occur with underground pipelines if the lines ale buried far 

enough below the beds of drainageways and streams to prevent 

exposure due to streambed erosion during periods of high floodflows 

and if any aboveground construction subject to flood damage is 

either placed above or flood proofed to above at least the 100-year

flood elevation. 


If roadways are to be constructed, the design should ensure 

that the project is in compliance with flood plain management

criteria of Teton County and the state of Montana. As a minimum,

the design should insure that the 100-year flood water surface 

elevation of any stream affected is not increased more than one 

foot relative to pre-project conditions. It is desirable, however, 

that water surface elevations either remain the same or decrease 

as a result of this project. 


June 21, 1990 

nr. ~ o u g i a sJ. urger 

Area Manager 

U.S. Department Of the  In ter ior  

Bureau of Land Managamant 

Great loills Resource Area Of f l ce  

P.O. Drawer 2865 

Great Pa l l s ,  LIT 59403-2865 


Dear nr. Burgerr 

Thank you for t h e  oppOrtunity to  E-nt on t h e  Draft Blackleaf  
E n v l r o m n t a l  Impact Statement. The statement doe. Ident i fy  t h e  alr 
qual i ty  emission 8oucces of  concern. However, no mentlon 1s made of the  
s t a t e  a lr  qua l i ty  permit requir-nta which w i l l  need to  be addressed 
before con.tructiOn can w i n .  The department w111 require an alr qual l ty  1 
permit fox further d r i l l i n g  rlgm, or cons tmct lon  of gas processlnp 
f a s l l l t l e s  rhlch e m l t  aulfur-containing gaeeB Into t h e  O i l = ' .  A copy of  the I 
Montana Alr Quality Regulations l a  enclosed for your information. 

we f e e l  that  come mentlon Of t h l a  requirement r i l l  he lp  to  eliminate 
conf".lo" a t  a l a ter  t ime.  

s i"ceIe ly ,  

Chief 

JTClckp 

Enclosure 

-2-


Your plans should be coordinated with the U.S .  Environmental 
Protection Agency, which is currently involved in a program to1 
protect groundwater resources. 

If you have not already done so, we recommend that you consult 
with the U.S. Fish and Wildlife Service and the state agency
responsible for fish and wildlife resources. In addition, the 5 
State Historic Preservation Office should be contacted for 
information and recommendations on potentlal cultural resources in I
the project area. 

Any activity which involves the placement of dredged or fill 
material into a waterbody or wetland area would require a permit 
pursuant to section 4 0 4  of the Clean Water Act. Final project 6 
plans should be sent to: Mr. Robert Mclnerney, U.S. Army Corps of 
Engineers, c/o DNRC/CDD, 1 5 2 0  East 6th Avenue, Helena, Montana I5 9 6 2 0 - 2 3 0 1  for a detailed review of permit requirements. 

If you have any questions, please contact Mr. Steve Rothe of 
our staff at ( 4 0 2 )  2 2 1 - 4 5 7 9 .  Thank you for the opportunity to 

1 review this proposal. 

Sincerely, 


Chief, Environmental 

Analysis Branch 


Planning Division 


2 
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a UNTED STATES ENVIRONMENTALPROTECTON AGENCY 
REGION VB 

999 l a t h  STREET - SUTE 500 
DENVER. COLORADO 80202-2405 

xe:: BWM-EA 


!:. ~ a l oGornan. Forest supervisa=
L e u i i  6 Clark Forest 
rea; Falls. Montana 59403 

R=: B!zckleat Draft Environmental 
h p a c r  Statement 

Pea: Mz. Goman: 


i 2  accsrdance with o u r  responsibilities under the National 
Znvir?iment Policy Act (NLPAI. and Saction 309 Of the Cleln Ai= 
A c t .  ?.=?:on VIII oc the Environmental Pratection Agency IEPA) has 
czapl~tedIt3 r e v i e w  ot the Draft Environmental Impac-. Statement 
(DEIS) ior ths proposed Blackleaf development project. 

TLis D E I 5  is vel1 written and cmprehensive i3 i:s 
ldsntification of potential impaccs, although it would make the 
L I D ~ Eof eivzonmental conc=rns more aCC*Ssib19 if envirmmencal 
13;hct5 had bsen treated in a similar manner to other zrezs of 
;3te7-.ral inpacts by having been identifisd by thzt name in a 
5 ~ c : ~ c l n  devoted to their analysis. 

TLe:e a13 a number ot areas where the Region hls fouzd it 
has cxcerns with the ana1ys:s of potenc:al imcac:s offered by 
tSe aLX.  and whera YB feel zdditional in:orrnation ne3ds t3 be 
:rg.,-dsd in the Final Environmeiltal imp&:: Siatement (FEiSl NZ31 
z>?lyS:s. 

1 )  	 The EPA would be interest& in knowrng what 
technology is being consrdared for "s-deetening"
the recovered gas. We have observed that some 
technoloqies being used in other locations in -.he 
Region hive had a-history of continual 
operating problems which have resolted in 

unplanned releases of sometimes lethal gases. The 

EPA vould like to have specific information in 

this are2 as vel1 as anticipated gas venting

activitie; associated with slte development. 


concerning 6peCifiC alternatives: 


The OEIS States that Alternative 3 inc3rporates the 

guidelines of the (Interagency) Rocky Mountam Fzon: Wildllfe 

Guidelines IRMEWGI. It is further indicated that the HLH found 
the terms of the guidelines to be inc3mpat:ble 113 general) with 
the goals of the development alternatrves, as  they would restrict 
development to less than 50% of the prole& area, and 
Specific3lly the most promising areas for re5ou:ce 
devalopnent on the  sit$. 

such preservation. we 'rould like to fully underszand the 
incomoatibilit'f of those goals with thesc proposals. We question 
whethit some a5i)ec-s of the guidelines might be usefolly
incorporated into Alternatives 2 and 4 ts lsssen their cxr%nt 
levels of impact on wildlife habitat. Perhaps = h i s  ha5 already 
been cansidered. 

~ e q l o nVIII ac:eots that non-development of  :s.sources in a 
c?uitiv with a s i o w i n b. and dynamic economy 15 "2: an 2t:IaCtl'Je-

to the Px:=nt ocss:.L?s,or ?&rally aĉ .ptable optibn. H O V ~ Y ~ Z ,  

the E I A  rauld like to see such developman: on p'~311c lands take 

alace with the hiahest reaard to the j:esa:'iat13n of wildlife 


racing procedure, Region VIII rates :his DEZS E_-2.  This 

indicates that the EPA has identified ar-as of envrrinmental 

~ ~ l n r - m  . . ~ ~ 
vithin +his document.
~ . .  Additional infornation is requlr?d 
in areas identified as baing deficient in th1s letre:. Changes
in the conception of this project or in the exerytim of projecr

activities may also be required in order to meez oS)ectionS
raised by the EPA in this NEPA review pz?cess. 
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2 )  

31 


. 

4 )  

5) 


6 1  

1 

In the event that exploration activities uncover 

fossil remains in the area, what response would 

operational guidelines prescribe? HOW would 

exploration activities be effected under such a l 2 

scenario7 


Where torage is lost to wildlife as a consequence

of these proposed activities the ELM States that; 

"Much ot this impact would be mitigated by

reestablishing the vegetation attermrehabilitation 

of drill sites and pipeline routes. (page iv).

What is the timetable for such mitigation? It 

appears that there would be an interim period

betveen the initial site disturbance and the 

institution of mitigating measures. What plans 

are in place to mitigate for this interim forage 

loss? In what cases would continuing human 

presence and activities, whether resource 

development related or as  a result of increased 

area access to the general populace, discourage

displaced animal populations from reoccupyin9

disturbed land? In these cases forage is lost 

long-term, to all or a part of the displaced

animal population. Full mitigation should not be 

claimed if .the a11 or part of the animal 

population vhich lost forage land appears

unlikely to return to utilize it. LOSS estimates 

of this type, and it appears that there would be 

some, need to be documented. 


What would be the timetable for mitigation of this 

type ot loss? 8 4  


The EPA accepts the statement by the BLH that "no 

amount of desiqn or mitigatron vould reduce the 

impacts to an aoceptaoie level f q  thLs rating

(page ivl, in reference to the loss of value :o 5 

land vith a Class I :.rsual management obIectLve 

rating. Therefore, the EPA feels that any planned I
activity vhich vould result In such an impact

should ba avoided. 


While the EPA accepts that arr and vater quality

impacts appear to be mlnof c o n c e r n s  in these 

proposals, to insure this aspect of development 6
activities Ye would still like to see vater 

and air &ity monitoring activities formally

incorporated into the operating plan for this 

project. Appropriate state and local agencies

should be informed of any program adopted. 


If You have any comments or questions concerning this 
letter. please call either myselt, or Gene Xersey, Project Review 
Officer. at FTS 330-1699. or commercial 303-293-1639 .  

Sincerely; 


W 
Environmental Asssssment z r a n o  
Wate: Xanagement Division 

I 
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C 9 State Historic Preservation Office 
Montana Historical Society
Mailing Address: 225 North Roberts * Helena. MT 59620-9990 

Office Address: 102 Broadway - Helena, Ml * (406) 444-7715 


October 1 1 ,  1990  


Great F a l l s ,  HT 5 9 4 0 3 - 2 8 6 5  


RE: B l a c k l e d f  EIS 


m a r  l4r. BUPg21 ' :  


8 




Chapter Five 

RESPONSES TO STATE, FEDERAL 
AND ELECTED OFFICIAL 
COMMENTS 

Letter #34 

Dept. of Air Force 

Comment 


Letter #35 

Office of Gov. 

Budget & Program 

Planning Comment 


Letter #43 

USFWS 

Comments 


Letter #49 

Dept. of Health 

& Human 

Services 

Comment 


Letter #50 

MDSL 

Comments 


1) Management actions within the 
EIS area should not impact the use 
of low altitude airspace by the Air 
Force. 

No specific comment noted. 

1) This information has been in
cluded in the Final EIS under Scope 
of the Analysis. 

2) This information has been put 
into Chapter 5, Mitigation, under 
Wildlife Resources. 

3) The Final EIS has been amended 
to show that all powerlines will be 
buried. 

1) Remote monitors set at a detec
tion level of 10ppm are maintained 
in the drill rig cellar, mud tanks and 
shale shakers. These monitors will 
activate an audible/visual alarm 
when H2S concentrationsof 10ppm 
are encountered. Monitors are a 
requirement of every H2S contin
gency plan. The text has not been 
modified as this is standardmanage
ment for drilling operations in areas 
likely to contain H2S bearing strata. 
Detailed regulations regarding H2S 
are contained in Onshore Order No. 
6. 

1) The Land Status Map on page 3 
of the Draft EIS intended only to 
show surface ownership and Fed
eral mineral ownership. We concur 
DSL owns 520 acres of minerals in 
Section 16, T. 26 N., R. 8 W., and 
that mineral estate dominates sur
face estate. The agencies involved 
(DSL & MDFWP) must cooperate 
in the development of those acres. 

2) Please see response to #1 above. 

3) The number of wells displayed 
under Alternative 4 is the agencies 
estimate of full field development, 
displayed to analyze cumulative im
pacts. The actual number of wells to 
be drilled is the operators preroga
tive. 

Letter #57 1) All Rocky Mountain Front Wild-
MDFWP life “Guidelines”except those related 
Comments to timing windows were to be strictly 

appliedto all alternatives, i.e., no fire-
arms allowed in company vehicles. 
Alternative 3 is the alternative with 
full application of the wildlife guide-
lines includingprescribedtiming win
dows. The basis for this alternative 
was to drop all exploratory and step-
out well sites given in Alternative 2 
that were in locations where overlap-
ping wildlife habitats prevented less 
than a 90-daytiming.windowfor drill
ing activity to occur (assumingthat is 
the least amount of time necessary to 
drill a well in this part of the Front). 

2) The FEIS, Chapter 1,Scope of the 
Analysis section describes the pro
cess to be undertakenwhen anAPD is 
received subsequent to this EIS, and 
that process includes a more site-spe
cific analysis. Fish, Wildlife & Parks 
is correct when they state “mitigation 
measures are most appropriately de
veloped as stipulations when specific 
activities are permitted.” Surface 
management agencies will use this 
permitting process and correspond
ing on site inspections to develop the 
most appropriateand most protective 
stipulations that can be patterned for 
this site. The monitoring program 
designed to measure the effective
ness of site-specific mitigations as 
well as the wildlife guidelinesis given 
in Appendix 0 of the Final EIS. 

3) 1. As discussedabove, see Appen
dix 0 of the Final EIS. 

2. Application of the Guidelines is 
discussed in Comment #1 above. 
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Letter #69 
John Cobb 
MT House 
of Rep. 
Comments 

3. The gas plant, as located, is on private 
land over private minerals and requires 
no federal action. However, the opera-
tor is continuing to discuss options as to 
where the plant is to be located; the 
preferred site is as shown in the docu
ment. 

4. Remote monitoring is a requirement 
of all Alternatives except Alternative 2. 
Remote monitoring is the most impor
tant mitigation that can be applied dur
ing the life of the field and will signifi
cantly lessen the degree of disturbance 
to wildlife through the life of this gas 
field. Obviously, remote monitoring is 
an important part of project design. 

5. Another very important part of less
ening impacts to wildlife is control and 
reclamation of gas field roads. Since 
Fish, Wildlife and Parks is the surface 
owner over much of the Blackleaf gas 
field, decisions concerning restrictions/ 
closures to public use and reclamationof 
unneeded roadswill be up to that agency. 
All newly createdroads shouldbe closed 
to public travel and reclaimed when no 
longer needed. 

6. 	 The Final EIS contains a separate 
section on the Teton Roadless Area. 
These wells are analyzed against the 
criteria for designatingan area roadless. 
The impacts from these wells are such 
that the roadless characteristics are not 
impugned. 

4) The acreage calculations were inad
vertently omitted from the tables in two 
of the alternatives. The tables have been 
corrected in the Final EIS so that infor
mation cannow be compared. We apolo
gize for not having included this infor
mation in the Draft EIS. 

1) We recognize The Nature Conser
vancy on Figure 1.2 should have been 
displayed under private landowners. 
However, the map will not be changed. 

2) Appendix J shows rare plants that 
could exist in the area because those 

plants are found in areas similar to the 
EIS area. A rare plant inventory was 
done for the Blindhorse ONA in June of 
1988; no rare plants were found. Clary 
Coulee was surveyedby aForest Service 
Biological Technician in June and Au-
gust of 1988. Three species of rare 
plants were found in this area. When the 
agenciesreceive an application to drill, a 
rare plant inventory will be done prior to 
approval. If rare plants are found during 
this inventory, management require
ments will be developed on a site by site 
basis that will allow for the maintenance 
of viable populations of the rare plant 
species. The text in Chapter 3 has been 
amended to include this information. 

3) This EIS does not affect oil and gas 
development on private land/private min
erals as no Federal action is necessary. 
Recommendationsmade in this EIS ap
ply only to federally managed surface 
and/or subsurface acreage. 

4) 	 Slant drilling would not require 
amending the EIS. Site specific NEPA 
documentation at permit time would 
addressthis activity, as would additional 
wells above the number addressed in 
Alternative 4. If an additional field is 
discovered outside the study area ana
lyzed by this EIS, an additional field 
development analysis would be done 
afterthis first confirmation well is drilled. 

5) With this document, the agencies 
have not denied a lessee the right to 
develop his lease. The wells shown are 
the agencies estimate of field develop
ment within the area. If a lessee 
requests to drill in an area different than 
those shown on the maps, further NEPA 
analysis, including full ESA consulta
tion, will be done. No leases have been 
"condemned" by this document. Please 
refer to the Scope of the Analysis on 
page 4 of the Final EIS. 

6) It is anticipated that lack of mountain 
lion data will not delay development. 
However,MDFWPhas initiateda moun
tain lion study to obtain base-line infor
mation. 
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Chapter Five 

7) The flexibility of timing windows 
will be addressed during site specific 
NEPA analysis and as site specificdrill
ing develops. Please see FEIS, Chapter 
2, Alternative 4 discussion. 

8) The exploratory wells shown are 
“best guesses” of where the agencies 
think exploration activity may occur. 
Exploratory wells within the EIS area 
will be analyzed in accordance with the 
EIS and will require complete analysis 
(includingproduction)and fullESA con
sultation with the USFWS. 

Letter #94 1) Information has been added in the 
Teton County Final EIS to the Cultural Resource sec-
Commission tion in Chapter 4 and the Standard Man-
Comments agement Practices in Appendix B. 

Avoidance will be the primary means for 
mitigating impacts to culturalresources. 

2) Chapter4, introduction to the wildlife 
section,summarizesBromley, 1985,and 
is included so that the reader may under-
stand how complex the determinations 
of impacts on wildlife from oil or gas 
field activities are. Generally, most if 
not all environmental disruptions and 
associated primary and secondary im
pacts could occur as the Blackleaf Gas 
Field develops. To quantify how much 
habitat would be disturbed, a l-mile 
buffer was constructed around each fa
cility as explained on page 100and acres 
of important habitats that might be influ
enced were given for each Alternative 
on Tables 4.17, 4.18, 4.19 and 4.20. 
Acres were inadvertently left out of 
Tables 4.17 and 4.18; these corrections 
were made in the Final EIS (the tables 
have been renumbered in the Final EIS: 
4.9,4.10,4.11, and 4.12, respectively). 

3) Health and Safety sections have been 
added to the Final EIS, Chapters 3 and 
Chapter 4. 

4) A discussion as to the potential of 
sabotage is beyond the scope of this 
document. However, if this became a 
problem, the agencies would develop a 

program of increased enforcement pa
trols in the area. 

Letter #119 1) The Castle Reef proposed National 
USDI-NPS Natural Landmark is south of the EIS 
Comment and will not be impacted by the proposed 

activity. 

Letter #120 1) The text has been amended to address 

State of MT these concerns, see FEIS, Chapter 4, Air 

Air Quality Quality. 

Bureau 

Comment 


Letter #121 1) Restrictionson constructionin flood-
Dept. of Army plains are further explained in the Sur-
Corps of face Water Resources section of Appen-
Engineers dix B: Standard Management Practices. 
Comments Specifically,SW-1has been amended to 

state: “Where possible, all construction 
activities will be located outside any of 
the floodplains. Where this is not prac
ticable, construction that could be dam-
aged by floodwater or that could impact 
water quality will be placed above or 
flood-proofed to above the 100-year 
floodwater surface elevation to protect 
the water and floodplain.” Neither resi
dential construction nor facilities criti
cal during flood periods are contem
plated as part of the project. 

2) Item SW-1 in the Surface Water 
Resources sectionof Appendix B: Stan
dard Management Practices, has been 
amended to include: “Pipelines con
structed across flood plains of small 
drainagewaysand streamswill be buried 
below the scour line of the beds of 
drainageways and streams, to prevent 
exposure due to streambed erosion dur
ing periods of high floodflows.” 

3 )  Item SW-4 of the Surface Water 
Resources section of Appendix B: Stan
dard Management Practices, has been 
added: “Roadwayconstructionwill com
ply with flood plain management crite
ria of Teton County and the State of 
Montana and that the 100-year flood 
water surface elevation of any stream, if 
affected, is not increased more than one 
foot relative to pre-project conditions”. 
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4 & 5) These agencies (the U.S. Environ
mental Protection Agency, the U.S. Fish 
and Wildlife Service, and the Montana 
Department of Fish, Wildlife and Parks) 
have all been given the opportunity to 
participate in or review this project. The 
State Historic Preservation Office also 
reviewed the Draft EIS and had no com
ments. 

6) Item SW-2 of the Surface Water Re-
sources section of Appendix B: Standard 
ManagementPractices,hasbeen amended 
to clarify that “Excavatedmaterial will be 
located away from free-flowing streams 
and outside floodplains. Placement of 
dredged or fill material into a waterbody 
or wetland area, while not presently con
templated, would require a permit under 
Section404 of the Clean Water Act. Any 
construction involving a stream channel 
will require the filing of a FG-124, Notice 
of Construction or Hydraulic Project af
fecting FishingWaters, with the Montana 
Department of Fish, Wildlife and Parks.” 

Letter #123 1) The most up-to-date information the 
EPA agencies have on the sweetening plant is 
Comments addressed in Appendix D, submitted by 

the Unit Operator. It is important to re-
member that because the gas plant will be 
located off federal minerals, the BLM will 
have no approval or denial authority. A 
State of Montana Air Quality Permit will 
be required prior to construction of this 
facility. Also, depending upon the emis
sion quantities, a PSD (Preventionof Sig
nificant Deterioration) permit may be re
quired from EPA. 

2) In the event fossil remains are found 
during exploration or development, all 
activity would cease and the BLM, USFS 
or MDFWP notified. All activity would 
remain halted until a paleontologist could 
analyze the fossils. Mitigation, if neces
sary, would be developed. 

3 &4) To make the determinationof loss 
of habitat or populations would be very 
difficult, but we assume some degree of 
avoidance by wildlife of the areas dis

turbed by a development well will occur 
from initial drilling through abandonment 
and then until successful reclamation. The 
last three paragraphs on page 113 of the 
DEIS recognizethe extent of wildlife loss 
that could occur. Full mitigation will 
only occur after successful revegetation 
and complete road obliterations. 

5) Leases within the BlindhorseONA are 
held by production, meaning they remain 
valid as long as the wells in the Blackleaf 
Unit are producing, or until the Unit con-
tracts. Should those leases within the 
ONA expire prior to a producing well 
being drilled on a lease, they will either 
not be reissued or issued with No Surface 
Occupancy stipulations. Until that oc
curs, the leases are valid and available for 
development. 

6) 	Because the gas plant will require a 
State of Montana Air Quality Permit, the 
State Air Quality Bureau will monitor air 
quality. Water quality monitoringwill be 
done through water samples taken by the 
BLM on a random basis. 

7) We are forwardinga copy of the Rocky 
MountainFront “Wildlife Guidelines”to 
your agency. As you will see, there are 
many guidelinesunrelatedto timing win
dows that will be appliedwhen applicable 
for all of man’s activities on the Rocky 
Mountain Front. 

Alternative 3 was developed by strict 
adherence to guideline timing windows, 
whileAlternative4 allowsa 15day exten
sionon the front or back of the typical fall 
drilling window, depending on the wild-
life values determined from the on site 
inspection. Responsesgivento B-3, B-14 
and to the Montana Department of Fish, 
Wildlife and Parks 1, 2 and 3.2 are also 
applicable. 

Letter #124 No response required. 
State Historic 
Preservation 
Officer 
Comment 
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APPENDIX A 

History of Exploration 

There have been 17 wells drilled in the study area since the 1930s. The earliest well was drilled by the 
California Company along the Middle Fork of Dupuyer Creek and was the obligation well for the Federal 
Unit. The well was drilled in 1938 to a total depth of 2,814 feet and then abandoned. Another two wells 
were drilled between 1940 and 1950, one in 1947 in Sec. 14, T.26 N., R. 9. W. by General Petroleum 
Corporation was the unit well well for the Blackleaf Structure Unit. This well was plugged in 1948. 

First Discovery 

The earliest discovery of gas in the Blackleaf area was the Northern Natural Gas well in Sec. 13, T. 26 N., 
R. 9 W., completed in June 1958, with an initial potential of 6.3 MMCF per day. This well was shut-in 
after completion until 1973 when it was plugged and abandoned. In 1981 the well (the current 1-13) was 
reentered by Williams Exploration, recompleted and has been shut-in since that time. Another well was 
drilled in 1958 about a mile to the south of the Williams well. This was the Humble No. 1-13in Sec. 19, 
T. 26 N., R. W., completed in 1959, with an initial potential of 969 MCF per day. In 1973 this well was 
also plugged and abandoned. There were six more wells drilled in this area from 1956 to 1962. After that 
period there were no intensive exploratory efforts until the late 70s and early SOs. 

Since 1980 there have been nine wells drilled in the study area; also, the present Blackleaf Unit was formed 
the same year. There have been six wells drilled in the Blackleaf Unit, two of which were plugged and 
abandoned. The first Pamburn Unit was formed south of the Blackleaf Unit in 1981. The unit well was 
drilled by Wexpro in Sec. 21, T. 25 N., R. 8 W. in 1981, but was plugged and abandoned, then the unit uas 
terminated. The second Pamburn Unit was formed in 1983, covering the same acreage as the original 
Pamburn Unit. The obligation well for this unit was drilled in 1984 by Celsius Energy in Sec. 27, T. 25 N., 
R. 8 W.. This well was also a dry hole and the unit was terminated after the well was plugged. 

Unitization 

The objective of unitization is to provide for unified development and operation of an entire geologic 
prospect so that drilling and production can proceed in the most efficient and economical manner under 
the administration of one operator. Unit agreements are approved under authority contained in the Mineral 
Leasing Act of 1920 as amended. Exploratory units, such as .the Blackleaf Unit, normally embrace a 
prospective area which has been delineated on the basis of geological and/or geopnysical inferences. .At the 
present time, approval of units is delegated to the Montana State BLM Director. Approval of operations 
within the Blackleaf Unit is delegated to the Great Falls Resource Area Manager. 
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APPENDIX B: 

Standard Management Practices 

These management practices constitute a portion of each alternative considered. 
They are the result of existing laws, regulations, and previous planning efforts 
and will not be changed by any of the alternatives described in this chapter. 
These standard management practices (SMP), as applicable will be appended to all 
future APDs within the EIS area. 

Air Quality 

A- 1 	 Operators, as required by regulation ( 4 3  CFR 3612.5-1) shall prepare and 
incorporate measures in a Public Protection Plan to avoid and minimize 
risk to the general public, project employees, property and the environ
ment. 

Paleontological Resources 

P-1 	 If a paleontological site is discovered during construction work. all 
work will stop and the Authorized Officer (AO) will be notified 
immediatelv. The Authorized Officer will evaluate the findings,-

determine appropriate mitigation. and notify the operator of his actions-

within 48 hours. 

Cultural Resources 

Because of the presence of potentially significant cultural resources in-

the EIS area (See Chapter 3 .  Page 4 4 ) .  all surface disturbing 
activities. including but not limited to well-pad construction, 
construction of tank batteries. road and pipeline construction. and 
powerline construction. will rewire that a BLM standard Class I11 
cultural resource inventorv (intensive inventory) be performed before 
surface disturbance is authorized. Such inventory will be done bv the 
Government within its normal scheduling and budget constraints. or can 
be done bv the Operator by engaging a cultural resource professional 
acceptable to the Government. Refer to BLM Manual Supplement, Montana 
State Office, 8143. 

c-2-	 Where cultural resources are found to be in conflict with oil and gas 
development. avoidance of the resource will be the primary mitigating 
measure utilized. if feasible. Where cultural resources cannot be 
avoided, such resources must be evaluated for eligibility to the 
National Register of Historic Places, and if appropriate, consideration-

of methods to reduce or avoid adverse effect must be made. in 
consultation with the State Historic Preservation Officer and Advisory 
Council on Historic Preservation, as required bv Section 106 of the 
National Historic Preservation Act and its regulations at Title 3 6 ,  Code-

of Federal Regulations, Part 800.-

If a cultural resource is discovered during operations, all operations 
that would result in destruction of the resource shall be avoided. and 
the A0 notified. Disturbance of such resources is not allowed until 
directed by the AO. 
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Soil Resources 

s-1 

s - 2  

s - 3  

s - 4  

s - 5  

S - 6  

s-7 

S - 8  

s-9 

s-10 

All drill pads will be designed and constructed to disturb the smallest 
practical area. All precautions necessary to stabilize structures will 
be taken during construction. Qualified supervision will be provided 
during the installation of all erosion control structures including the 
construction of berms, dikes, trenches, and the outslope fill. 

At all sites removal and storage of subsoil and topsoil will be 
according to approved engineering designs submitted with the APD. Care 
will be taken not to mix subsoil with topsoil. Erosion will be 
controlled on subsoil stockpiles through appropriate construction design 
with mulching and/or revegetation. Whenever possible, topsoil will not 
be stored for extended periods (over two years) and will be used for 
immediate reclamation. 

All disturbed areas not required for use during drilling operations will 
be stabilized and revegetated immediately following construction to 
minimize erosion of soil. 

Topsoil removed from the site will be protected to maintain its 
viability over the life of the project by applying it to the areas of 
disturbance outside the working area. These areas would be reseeded 
according to the reclamation plan. At abandonment, necessary topsoil 
would then be available from these areas. 

Land grading and clearing will be done only on the minimum area required 
for construction. Existing or constructed roads will be used for 
vehicle travel; no off-road use of vehicles or equipment will be allowed 
without the approval o f  the AO. 

Use best management practices and design construction to avoid increased 
stream sedimentation. 

Use special design measures, determined at pre-drill inspection, for new 
cut and fill slopes where moderate to high water erosion hazards exist. 

Where possible, avoid construction activities on slopes greater than 
60%,  and avoid well pad construction on slopes greater than 40%. 

Obliteration of well pads and access roads will include removal of 
drainage structures and associated fill dirt to the extent necessary to 
pass expected flood flow. 

Use best management practices and desim construction as outlined in the-

Surface Operating Standards For Oil and Gas Exploration and Development 
(commonly referred to as the Gold Book). 

Vegetation Resources 

SMPs S-1, S - 2 ,  S - 3 ,  S-4.  S-10 also apply to this resource. 

VR-1 Operators will be responsible for designing and implementing a noxious 



.--


plant control program. 

VR-2 	 All new well field pipelines and transmission lines will be required to 
use common rights-of-way when economically and technically feasible. 

VR-3 	 All areas not needed for production on the well pads will be recontoured 
and rehabilitated following the drilling phase for each well. The 
determination on necessary area for operation will be made by the A 0  in 
consultation with the operator. 

VR-4 	 The operator shall, at all times during construction, maintenance, and 
operation, maintain satisfactory spark arrestors on all steam and 
internal combustion engines and on all flues. 

VR-5 	 Preclearing of mountain brush and tree-covered areas prior to dozer and 
maintenance blade work will be required. Preclearing will involve hand 
cutting brush and trees and removing them to designated areas. 

Livestock 

L-1 	 Pipelines will generally be constructed after September 5 to lessen 
impacts to livestock. 

L-2 	 Pipeline trenches will be covered as soon as possible. If pipeline 
trenches are to be left open for an extended period of time, they will 
be temporarily fenced as determined by the AO. 

L-3 	 The reserve pit will be fenced (three stands of barb wire, 48 inches 
high) to keep out livestock and wildlife. Fencing will remain in place 
until a final disposition of drilling fluids, muds, and cuttings is 
approved by the AO. 

L-4 	 Disturbance of range improvements such as fences, roads, and watering 
facilities during the construction and maintenance of roads and 
pipelines must be kept to an absolute minimum. Immediate restoration of 
any damage to improvements to at least their former state will be 
required. Functional use of these improvements must be maintained at 
all times. When necessary to pass through a fence line, the fence shall 
be braced on both sides of the passageway prior to cutting the fence. A 
gate or cattle guard acceptable to the A 0  shall be installed in the gate 
opening and kept closed when not in actual use. Where a permanent road 
is to be constructed or maintained, cattle guards shall be placed at all 
fence crossings. 

L-5 	 If a natural barrier used for livestock control is broken during 
construction, the operator will adequately fence the area to prevent 
drift of livestock. A l l  fencing constructed by the operator will meet 
BLM and FS design requirements with input from the Montana Department of 
Fish, Wildlife and Parks (MDFWP). Fence specifications will be 
determined on case-by-case basis. 

Wildlife Resources 

SMPs S-3, S - 5 ,  S - 6 ,  VR-1, VR-2, VR-3, L-3 and L-4 also apply to this resource. 
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WF-1 

WF-2 

WF-3 

WF-4 

WF-5 

WF-6 

WF-7 

WF-8 

WF-9 

WF-10 

WF-11 

WF-12 

Any facilities (wellsites, roads, pipelines constructed within the 
Blackleaf Wildlife Management Area (WMA) will be done in accordance with 
seasonal and other restrictions as determined by the MDFW&P. 

Staging areas for stream crossing equipment will be located outside of 
the riparian zone to reduce the possibility of silt entering into 
streams and to reduce disturbance to vegetation in the riparian zone. A 
maximum construction of 25 feet will be used in riparian areas. 
Variances to this must be approved by the AO. 

The operator will avoid human activities in grizzly bear habitat 
components which provide important food sources during spring and early 
summer, April 1 - July 15. These habitat components include riparian 
shrub types, Populus stands, wet meadows, sidehill parks and avalanche 
chutes. Maintain an undisturbed zone of at least 1/2-mile between 
activities and the edge of these habitat components. 

No drilling activities will occur within l-mile of grizzly bear den 
sites from October 15 to April 15. 

In grizzly bear habitat, no more than two wells will be drilled 
concurrently. These concurrent wells must be separated by at least a 
major drainage in critical areas or a minimum one mile distance, at the 
agencies discretion, based upon the site specific location, resources 
and topography. 

A July 15 - December 15 time period will be used to select a 105-day 
drilling window for any activity located in the areas cross-hatched on 
Figure 2.11 of the draft EIS. Those areas on the eastern side of the 
study area, not cross hatched, would generally be available for 
year-round drilling activity unless new information reveal effects of 
the action may impact listed species or critical habitat in a manner or 
to an extent not considered in this document. 
Access roads for producing wells will be closed and locked to motorized 
use by the public. Access roads for non-producing wells will be 
rehabilitated unless otherwise approved by the AO. 

No firearms will be allowed on locations or in company or subcontractor 
vehicles. No dogs will be allowed on locations. 

Garbage will be incinerated daily or stored in bear proof containers and 
removed to local landfills on a daily basis. 

No off-duty work camps will be located within occupied grizzly bear 
seasonally important constituent elements. Crews will be bussed to/from 
drill sites to reduce activity levels on roads. 

Roads and drill sites will be located, as much as possible, to avoid 
important wildlife habitat components based on a site specific 
evaluation. 

Where deemed appropriate by the AO, wildlife forage and/or cover species 
will be used when rehabilitating drill sites and pipelines. 
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WF-13 	 Human disturbances will be minimized at raptor nesting territories 
during sensitive nesting phases. 

WF-14 One central gas processing facility will be used to remotely monitor 
wellheads. reducing the amount o f  vehicle traffic in the EIS area. 
Production facilities will be located off site at this central 

- -processing facility: any change in this policy will reauire approval by 
the A0 after further consultation with the USFWS. 

Surface Water Resources 

SMPs S-1, S-3, S - 5 ,  S - 6 ,  S - 7 ,  S-1O.VR-3and WF-2 also apply to this resource. 

sw-1 	 Where possible. all construction activities will be located outside of 
any floodplains. Where this is not practicable. construction that could 

-be damaged by flood water or that could impact water auality will be 
placed above or flood proofed to above the 100-year flood water surface 
elevation to protect the water and floodplain. Pipelines constructed 

-across floodplains of small drainageways and streams will be buried 
-below the scour line of  the beds of drainageways and streams, to prevent 

exposure due to streambed erosion during periods of hiEh flood flows. 

sw-2 	 Excavated material will be located away from free-flowing streams and 
outside floodplains. Placement of dredped or fill material into a 
waterbody or wetland area. while not presently contemplated. would 
require a permit under Section 404 of  the Clean Water Act. Any 
construction involving a stream channel will require the filing of a 
FG-124. Notice of Construction of Hydraulic Proiect Affecting Fishin5-

Waters. with the Montana Department of Fish. Wildlife and Parks. 

sw-3 	 All phases of a project, including road and drill site construction, 
maintenance and rehabilitation, shall be guided by the Clean Water Act. 
All hazardous substances, including fuels, shall be controlled so as to 
prevent their accidental discharge into waterways. 

sw-4 	 Roadway construction will comply with flood plain management criteria of 
Teton County and the State of Montana and that the 100-year flood water 
surface elevation of any stream. if affected. is not increased more than 
one foot, relative to pre-project conditions. 

sw-5 All actions will comply with the Montana Water Quality Act (MCA 75-5-101 
- -ET.SEO.) including the non-degradation policy. 

Groundwater Resources 

GW-1 Pit liners will be used to prevent groundwater contamination. 

GW-2 Freshwater aquifers will be cased and cemented to minimize migration of 
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fluids and prevent contamination. 

GW-3 	 All abandoned wells will be plugged in accordance with applicable State 
and Federal Regulations. 

Health and Safety 

-HS-1 	 A Public Protection Plan (H2S Contingency Plan) will be reauired for all 
drillsites. 

-HS-2 	 Operator will follow all APD practices for conducting drilling 
operations wherever H2S may be encountered. 

HS-3 During times when drilling may encounter H2S. wellsites will be signed-

and the proper personnel notified to reduce the likelihood of  persons 
being exposed to potentially dangerous situations.-

Recreation Resources 

SMPs S - 5 ,  VR-3, WF-1 and WF-7 also apply to this resource. 

R-1 	 Disturbance of recreational facilities and improvements such as signs, 
outhouses, stock ramps, etc., during field development must be kept to 
an absolute minimum. Immediate restoration of any damage to 
improvements to at least their former state will be required. 

Visual Resources 

SMPs S - 1 ,  S-3, S - 5 ,  S - 8 ,  VR-2 and VR-3 also apply to this resource. 

v-1 	 All permanent structures (on site longer than 90 days) will be painted a 
flat, non-reflective earth tone color to blend with the surrounding 
landscape. Exceptions to this requirement would be determined on a 
case-by-casebasis by the A0 because of varying levels of sensitivity, 
or structures which require safety coloration in accordance with 
Occupational Safety and Health Administration requirements. Color 
selection will be approved by the AO. 

v-2 	 Where possible, drill sites and associated activities will take place in 
areas of low relief. 

v-3 	 The generation of fugitive dust is likely. Should an air quality, 
visuals, soil loss or safety problem be identified (by the AO), 
abatement procedures will be initiated. Water will be used on roads; 
any additives must be approved by the AO. 

v-4 	 When rehabilitating disturbed areas, slopes will be rounded and wrapped 
to resemble natural surroundings. 

v- 5 	 Within 30 days after conclusion of construction, operation, or 
maintenance activities, construction materials related litter and debris 
shall be disposed of in accordance with instructions from the AO. 

Noise 
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N-1 	 All drill rigs and other associated equipment will utilize a muffler 
system capable of an average 30 dBA spectrum reduction. 

Transportation System 

SMPs S - 5 ,  S-6, S-8, S-9, L - 4 ,  WF-1, WF-3, WF-7, WF-11,WF-15 and V-3 also apply to 
this resource. 

TS-1 	 Existing arterial and collector routes will remain open to public use to 
maintain existing access to public lands. 

TS-2 	 Seasonal road closures for wildlife and/or other resource protection 
will remain as currently managed. 

TS-3 	 Operators will not exceed a maximum cutbank height of 6 feet unless 
slope stability test are conducted at each specific site and justify 
greater heights. 

TS -4 	 The operator will be responsible for preventive and corrective road 
maintenance throughout the life of the field. This may include, but not 
be limited to, blading roadway, cleaning ditches and drainage 
facilities, or other requirements as directed by the AO. 
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APPENDIX C 

Current Stipulations On Leases 

The leases within the Blackleaf Environmental Impact Statement (EIS) area 
restricted by stipulations on occupancy are listed by location in the 
following table. These stipulations are designed to protect surface 
resources such as soils, water and wildlife by restricting periods of 
activity and areas of disturbance. 

.SpecialLease Stipulations 

Lease Locations 

T. 25 N., R. 9 W., 
sec. 1, Portions of w#, portions of 

SWtSEt; 
sec. 2, E#, N W ~ ,E#SW~,~wtswt, 

portions of S W ~ S W ~ ;  
sec. 11, E#, EfW#, portions of 

w#w#; 
sec. 12, Portions of E#,  W#; 
sec. 13, Portions of W*E#, W#; 
sec. 14, E#, E#W#, portions of w#w#, 
sec. 23, E#E#, portions of W#E$, 

portions of w#; 
sec. 24, Portions of W#E#, W#; 
sec. 25, Portions of W#E#, NW&, 

N#SW~,portions of shswt; 
sec. 26, E#NEt,  portions of W#E#, 

portions of E#W#, WhNW&, 
portions of w#swt, portions 
of E#SE&; 

sec. 35, Portions of N E ~ N E ~ ,W#"Et, 
S E t N E t ,  W#, S E t ;  

sec. 36, Portions of NWk, SWk, 
portions of W#SE&. 

T. 25 N., R. 9 W., 
sec. 25, Portions of SfrNEk, EhSEt, 

portions of W#SE&; 
sec. 36, Portions of E#,  portions 

of SEtNWt, portions of 
N E t S W t  . 

T. 25 N., R. 9 W., 
sec. 1, Portions of N#NEk; 
sec. 14, Portions of SW&NW&, 

portions of S W ~ ,  
portions of SWkSEk; 

sec. 23, Portions of NE&, 
portions of N E ~ N W ~ ,  
portions of E # S E ~ ;  

sec. 24, Portions of N#SW&; 
sec. 25, Portions of NU&, 

portions of NE&S~&, 
portions of S E k ;  

sec. 26, Portions of N#. 

Special Stipulations 

(1) No occupancy on slopes 
greater than 60%. 

(2) 	In order to protect 
bighorn sheep winter 
range, occupancy will 
be allowed only during 
May 1 to November 30. 

(3) 	In order to protect big 
game migration route, 
occupancy will be allowed 
only during January 15 to 
April 15 and June 1 to 
December 1. 

223 




T .  25 N., R. 9 W . ,  
sec. 2 6 ,  Portion of SEk. 

T. 25 N., R .  9 W . ,  
sec. 2 ,  Portions of S W ~ S W ~ ;  
sec. 11, Portions of W#W+i; 
sec. 14, Portions of W#NWk; 
see. 2 3 ,  Portions of W#NWk, 

portions of SEkNWk, 
portions of EhSWf; 

sec. 26 ,  Portions of E#NWk, 
portions of swt. 

T. 25 N . ,  R. 9 W., 
sec. 1, All; 
sec. 2, All; 
sec. 11, All; 
sec. 12, All; 
sec. 13, All; 
sec. 1 4 ,  All; 
sec. 2 3 ,  All; 
sec. 2 4 ,  All; 
sec. 2 5 ,  All; 
sec. 2 6 ,  All; 
sec. 3 5 ,  All; 
sec. 3 6 ,  All. 

T .  26 N., R. 9 W . ,  
sec. 1 2 ,  SEkSWk, S#SEk; 
sec. 2 4 ,  NE%, N#SEk, S E ~ S E ~ .  

T. 26 N., R. 9 W . ,  
sec. 13, NEk. 

( 4 )  No surface occupancy to 
protect Cave Mountain 
Campground. 

( 5 )  Limited surface use due 
to moderate potential for 
cutslope failure hazard 
(all year). 

( 6 )  In order to minimize 
impacts to occupied
threatened and endangered 
species habitat (grizzly
bear, gray wolf), special 
conditions such as 
unitization prior to 
approval of operations, 
and/or other limitations 
to spread surface disturb
ance activities over time 
and space may be required 
prior to approval and 
commencement of any 
operations. 

( 6  1 
( 7 )  	In order to protect elk 

and mule deer winter 
range, surface occupancy 
will be allowed only 
during May 1 to December 
1. 

(8) In order to protect big 
game migration routes in 
the N # N E t ,  surface 
occupancy will be allowed 
only during January 15 to 
April 1 5  and June 1 to 
December 1. 
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T. 26 N . ,  R. 9 W., 
see. 12 ,  P o r t i o n s  o f  W#SE%SW%; 
see. 24,  P o r t i o n s  of E#NE%, 

p o r t i o n s  of N#SE%, 
p o r t i o n s  of SE%SE%. 

T. 26 N . ,  R. 9 W . ,  
sec. 1 2 ,  S#SEt; 
sec. 2 4 ,  NE%, W#SE%, SE%SEt. 

T. 26 N . ,  R. 9 W . ,  
sec. 24, E#E#. 

T. 26 N . ,  R. 9 W . ,  
sec. 13, 	P o r t i o n s  of  N#NW%, 

p o r t i o n s  of swim%, 
p o r t i o n s  o f  s#. 

T. 26 N. ,  R. 9 W . ,  
sec. 13, 	NW%NW%, S#NW%, N#SW%, 

p o r t i o n s  of SW%SW%, 
SE%SW%,SEk. 

T. 26 N.,  R. 9 W . ,  
sec. 13 ,  P o r t i o n s  of ESSE%. 

T. 26 N., R. 9 W . ,  
sec. 13, NW%S#. 

( 9 )  	I n  o r d e r  t o  p r o t e c t  e l k  
c a l v i n g  areas, s u r f a c e  
occupancy w i l l  be a l lowed  
o n l y  d u r i n g  J u l y  1 t o  
A p r i l  30. 

( 9  1 
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(10) No on-the-ground overland 
access for conveyance of 
drilling equipment is 
permitted. Aerial 
conveyance of drilling 
equipment, and onsite 
drilling, is permitted. 

(11) No new roads/trails 
permitted for exploratory 
seismic activity. 

(12) 	Surface exploration and 
production activities will 
only be allowed within the 
floodplain of Muddy Creek. 

(13) 	No wells to be drilled 
within 75 feet of the 
defined main channel of 
Muddy Creek. 

(14) Drilling activities will 
not be allowed from March 
15 to April 30. 

T. 26 N., R. 9 W., 
sec. 2, Portions of SWtNEt, 

portions of W W W t ,  
portions of SEtNWt, 
portions of NhSWf, 
portions of E # S E ~ ,  
W#SEt; 

sec. 3 ,  Portions of S # N E ~ ;  
sec. 10, Portions of NE%, 

portions N E ~ N W ~ ,  
N # S E ~ ,  portions of S E ~ S E ~ ;  

sec. 11, Portions of NE%, portions of 
w#w#, portions of E # S E ~ ;  

see. 12, Portions of wbw#; 
sec. 14, Portions of SEtNEt ,  

portions of S#.S\, 
portions of NEfSEk; 

sec. 15, Portions of EhNEk, 
portions of S E ~ S E ~ ;  

sec. 23, Portions of N#NEt, 
portions of N E ~ N W ~ ,
w#w#, portions of 
NEkSWk, SEkSWt, portions of 
SWkSEt; 

sec. 24, Portions of N E f S W k ,  
portions of SWtSEk; 
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sec. 25, 	Portions of NEtNEk, 
portions of swt; 

sec. 2 6 ,  Portions of NE&, W#, SEt; 
sec. 35, All; 
sec. 36, 	Portions of E#NWt, 

w#Wh, E#SWk, 
portions of W#SEk. 

T. 26 N., R. 9 W., 
sec. 1, All; (7) 
see. 2 ,  N#N#, portions of S E ~ N E ~ ,  

S W ~ N W ~ ,w#swt, portions of  
E#SW~,portions of N E ~ S E ~ ;  

sec. 3, N#, N#SWt, portions of S E t ;  
sec. 10, 	 Portions of E#NE~, 

portions of S E ~ S E ~ ;  
sec. 11, Portions of E#NWk, 

W#NW~, portions of  swt, 
portions of SEt; 

sec. 1 2 ,  	NE%, E # N W ~ ,  portions of N W ~ N W ~ ,  
portions of ~ ~ t ~ w t ;  

sec. 14, N#, portions of  N$S$; 
sec. 1 5 ,  'E#NEt, portions of  NEkSEt. 
sec. 2 4 ,  E#W#, portions of W#W#, 

SWkSEk; 
sec. 25, E#, E#NWt, portions of  W#NWk, 

portions of E#SWt; 
sec. 3 6 ,  Portions of NE%, portions of 

N E ~ N W ~ ,portions of N E ~ S E ~ .  

T .  26 N., R. 9 W., 
sec. 2 ,  Portions of NWtNEt, 

portions of  N$NWt. 

T. 26 N., R. 9 W., 
sec. 14, Portions of N#; 
sec. 2 6 ,  Portions of SWk, 

portions of SWtSEk; 
sec. 35, Portions of mt ,  

portions of N E ~ N W ~ ;  
sec. 36, 	Portions of S W t N w t ,  

portions of NbSWk, 
portions of SEtSWt, 
portions of ShSEk. 

T. 26 N., R. 9 W., 
sec. 25, Portions of E#E#. 

(15) 	In order to protect raptor
nesting sites, occupancy 
will be allowed only 
during July 16 to February 
28. 

( 3 )  

(9) 
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T. 26 N. ,  R. 9 W . ,  
sec. 3 ,  	P o r t i o n s  of NE&, 

p o r t i o n s  of  S#NW&, 
p o r t i o n s  of N#sW&. 

T. 26 N . ,  R. 9 W . ,  
sec. 1, A l l ;  
sec. 2 ,  A l l ;  
sec. 3 ,  E#,  NWk, N#SW&, 

S E t S W k ;  
sec. 10, NE&, N E ~ N W & ,N#SE&, 

S E ~ S E ~ ;  
sec. 11, A l l ;  
sec. 1 2 ,  N#, N#S#, S W k S W k ;  
sec. 1 4 ,  A l l ;  
sec. 15 ,  E$E#; 
sec. 2 3 ,  A l l ;  
sec. 2 4 ,  W#, SWkSEk; 
sec. 2 5 ,  A l l ;  
sec. 2 6 ,  A l l ;  

.set. 3 5 ,  A l l ;  
sec. 3 6 ,  A l l .  

T. 27 N . ,  R. 9 W . ,  
sec. 23,  Lots  1-4, S$N#, 

E h S W k ,  SEk; 
sec. 2 4 ,  Lot 2 ;  
sec.  2 6 ,  NE&, NE&NWk, S#NW&, S#; 
sec. 35, N#. 

T. 27 N . ,  R. 9 W., 
sec. 11, S E k N E k ,  SE&; 
sec. 1 3 ,  S$NE&, N$S#; 
sec.  1 4 ,  W h N E k ,  SE&NW&; 
sec. 15 ,  L o t s  2 - 7 ,  NEkSWk, 

NWkSEk. 

T. 27 N . ,  R. 9 W . ,  
sec. 11, SEtNEk, SEk; 
sec. 13,  S#NE&, N#S#; 
sec. 14 ,  W # N E & ,  S E & N W k .  

( 5 )  


( 6 )
(16 )  	Limi ted  s u r f a c e  use  f o r  

p r o t e c t i o n  of h a b i t a t  f o r  
t h e  t h r e a t e n e d  g r i z z l y  b e a r  
as w e l l  as p r o t e c t i o n  of 
r ecove ry  h a b i t a t  f o r  t h e  
g r a y  wo l f ,  J anua ry  1 t o  
October  1. 

(17)  	I n  o r d e r  t o  p r o t e c t  g r i z z l y  
bea r  and g r a y  wol f ,  
e x p l o r a t i o n  and d r i l l i n g  
w i l l  be  a l lowed o n l y  
d u r i n g  October  1 t o  
December 30. 
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T. 27 N. R. 9 W., 

sec. 16, Portions of W#SWt; 

sec. 21, Portions of E#w#, w#w$; 

sec. 28, Portions of WhNWk, 


portions of E#SWt; 

sec. 33, Portions of W ~ N E ~ ;  

sec. 35, portions of S W ~ ,  


portions of S E ~ S E ~ .  


T. 27 N . ,  R. 9 W., 

sec. 9, Lots 3,  4, s#NWt, S # ;  ( 7  1 

sec. 16, All; 

sec. 21, E#, portions of NhNWt, 


portions of SEkNWt; 

sec. 22, All; 

sec. 23, W#SWt; 

sec. 27, N$, NfrSWt,  portions of  


SfSWk, SEt. 


T. 27 N . ,  R. 9 W., 

Sec. 35 ,  Portions of E#SWk, (15) 


portions of  WhSEk. 


T. 27 N., R. 9 W., 

sec. 26, NWtNWk; ( 3 1 

sec. 27, Portions of N#; 

sec. 28, Portions of S#NEk, 


portions of S E k N W k ,  
portions of N E ~ S W ~ ,  
portions of  N#SE~. 

T. 27 N . ,  R. 9 W., 

sec. 21, Portions of S W ~ N W ~ , 
swt; 

sec. 28,'N f N W t ,  portions of S#NWk. 


T. 27 N., R. 9 W., 

sec. 9 ,  	Lots 1 and 2, 


portions of SWkiVWk, SEkNWk, 

portions of EiSWk, S E k ;  


sec. 16, EfEb, portions of WbEh, 

portions of N E ~ N W ~ ;  


sec. 21, Portions of N E ~ N E ~ ;  

see. 22, Lots 2-4, portions of SWkNEt, 


portions of S#NW~; 

sec. 28, NEk, N#SEk; 

sec. 33, Portions of S E ~ S E ~ ;  

sec. 34, E#E#, portions of N W ~ N E ~ ,  


portions of shswt, 

portions of SWkSEk; 


sec. 35, sf. 
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T. 2 7  N . ,  R. 9 W * ,  

sec. 9 ,  Lots 3 and 4 ,  SbNWk, S#; ( 6 )  

sec. 16, All; 

sec. 2 1 ,  All; 

sec. 22 ,  Lots 1 - 4 ,  S#N#, S#; 

sec. 23, W!iSWt; 

sec. 26, NWkNWk; 

sec. 27, All; 

sec. 28, N#, E # S W k ,  S E k ;  

sec. 3 3 ,  NE%, E # S E ~ ;  

sec. 3 4 ,  All; 

sec. 3 5 ,  sh.  


* 	Stipulations are described as they f i r s t  appear i n  the table; 
thereafter, they are referenced by number. 
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APPENDIX D: 

CENTRAL GAS PROCESSING FACILI'IY 


The gas processing facility would be constructed in the NE8 of Sec. 8, T. 26 N.,R. 8 W. The EPS 
Resources Company (EPS)Blackleaf Canyon Gas Treatment Plant will be designed and built to process 
approximately 10 million cubic feet per day (10 MMCFD) of hydrogen sulfide bearing (sour) natural gas
produced from wells in the arm. Its purpose would be to remove the hydrogen sulfide and other sulfur 
bearing compounds and carbon dioxide from the produced gas to render i t  suitable for sales. It would 
replace existing wellsite gas production facilities and liquid storage tanks. The plant would require a State 
of Montana Air Quality Permit prior to its construction. 

The EPS plant would consist of two main processes-sweetening towers for removing the hydrogen sulfide 
from the produced gas and re-injection of the waste acid gas into :he same reservoir from which i t  came. 
There would be 110pollutants emitted into the atmosphere with this 'c!osed system" process. The sweetening 
of :he gas would be done by an amine plant process. In this plant the produced 83s stream would come into 
contact with an organic based solution, the amine solution, in a process tower. The amine solution has an 
affinity for hydrogen sulfide and carbon dioxide (acid gases) and would act to remove those components
from the gas stream. The gas leaving the top of the process tower would be suitable for sales. 

The amine solution that leaves the bottom of the process tower is H,S and C02-rich, that is, i t  has 
absorbed all of the undesirable (acid) gas from the produced gas stream. The pressure of the solution is 
then greatly lowered and heated to a higher temperature. This acts to reverse the absorption that took placc
in the tower and releases the hydrogen sulfide and carbon dioxide from the solution. The amine is now 
regenerated and ready to be reused in the process contact tower. Refer to Figure D-1 for a schematic of 
the amine process showing a simplified flow path through this plant. 

The acid gas released from the amine during the sweetening process is usually sent to a sour gas flare and 
burned off. In this plant, the acid gas will be compressed and injected into an existing Madison formation 
well to be converted to a disposal well (1-16). This will accomplish two things: (1) there will be no 
pollutants emitted into the atmosphere; and (2) the acid gas will act to re-pressurize the Sun River dolomite 
section of the Madison Reservoir to maximize hydro-carbon recoveries. A sour gas flare will only be used 
during upset or problem situations. 

Finally, to accomplish water removal, the sales gas stream is then sent through a process known as 
dehydration. In this part of the plant, the gas will come into contact with a glycol solution in a vertical 
process contact tower. Glycol is another organic based solution, but one that has a strong affinity for w t e r  
vapor. In the main process tower, the sales gas stream is stripped of its water vapor and leaves the towcr 
sufficiently dehydrated to be sold. 

The glycol solution leaving the bottom of the tower is water-rich; that is, it has absorbed and contains the 
water vapor from the gas. It is then subjected to a much lower pressure and higher temperature (275 F.) 
that causes all the entrained water to be boiled away. The water vapor is vented to the atmosphere and thc 
resulting solution is cooled and recirculated back into the main process tower. 

To aid in the coordinating of all the plant equipment, a central electronic monitoring and control system 
will be installed at  the plant. Various flows through the plant such as inlet gas, acid gas to the compressor,
fuel gas consumed and final sales gas volumes will be constantly monitored on a continual basis. In addition, 
certain critical pressures and temperatures, as well as process solution chemical concentrations, will also be 
monitored continously to provide a check on the operation of the plant. This system will provide the plant 
operators with up-to-date information necessary to keep the plant operating at maximum efficiency and 
greatly reduce the amount of human visitation to the wellsites. 
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2: 

Figure D-1 Amine Treating Unit. 
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APPENDIX E 


Blackleaf EIS Area Reserves: 

Methodology and Calculations 


This appendix describes the method used to determine the 
total reserves in the E I S  area, and contains calculation 
and tables of reserve estimates for each well proposed in 
each alternative. 

Background for calculating the reserves in the Blackleaf 

EIS area. 


Sections were rated high, medium, or low based on the 

following definitions: 


Low (L) -	 Either previously explored or no drilling
application is expected. 

Medium (M) - Hasn't been drilled; is near structure. 

High (H)-	 Drilling has been proposed at one time or another 

or it appears to be a logical place based on 

geology to test the extent of a structure; 

previous drilling yielded significant shows. 


Geologic maps and cross sections from several sources including 

the Montana Geologic Society (MGS) Bulletin, 1985, and Williams 

Exploration Company were used in the geologic evaluations.-

Fiaures 1 and 2 at the end of this appendix are structure contour 

maDs developed usina this information. 


Reservoir Valuesi 


From the MGS Bulletin, 1985 were used to determine the high value 

for potential reserves (350 feet of pay and 167 MCF of gas per

acre/foot). 


Superior Oil figures were used to calculate the low value f o r  
potential reserves (350 feet of pay and 65 MCF of gas per
acre/foot). 

For a high section, 30% of the area was estimated to have 

recoverable reserves. 


For a medium section, 15% of the area was estimated to have 

recoverable reserves. 


For a low section, 10% of the area was estimated to have 
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recoverable reserves. 


Each section was considered to be 640 acres in size. 


Table 1 lists the classification of each section within the EIS 

boundary. 
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Section Townshie 


9 
10 

27N 
27N 

9w 
9w 

M -
L -

11 27N 9w L -

12 2 7 ~  9w M -
13 27N 9w M -
14 27N 9w L -
1s 27N 9w M -
16 27N 9w L -
21 27N 9w L -
22 27N 9w M -
23 27N 9w L -
24 27N 9w L -

25 27N 9w L -

26 27N 9w H -
27 27N 9w H -
2s 27N 9w L -
33 27N 9w L -
34 27N 9w M -
35 27N 9w H -
36 27N 9w M -
30 27N 8W M -
31 27N 8W L -
32 27N 8W L -
4 26N 8W L -
5 26N 8W L -
6 26N 8W L -
7 26N 8W L -
8 26N 8W L -
9 26N 8W L -
1s 26N 8W L -
16 26N 8W L -
17 26N 8W L -
18 26N 8W L -
19 26N 8W L -
20 26N 8W L -
21 26N 8W H -
22 26N 8W L -
27 26N 8W L -
28 26N 8W M -
29 26N 8W M -
30 26N 8W H -
31 26N 8W M -
32 26N 8W H -
33 26N 8W M -
34 26N 8W L -
1 26N 9w H -
2 26N 9w H -
3 26N 9w L -
10 26N 9w L -
11 26N 9w H -
12 26N 9w H -
13 26N 9w L -
14 26N 9w L -
IS 26N 9w L -
23 26N 9w L -

Status 


along the west edge of a surface fault 
east of fault line and no interest shown in this area by companies that th 
agencies are aware of 
east of a fault tine and no interest shown in this area by companies [hat  th 
agencies area aware of 
near a fault line 
near a fault line 
between two faults 
west of a fault line and men part of a surface fault 
(M) trend of structure is possibly NW-SE 
(M) trend of structure is possibly NW-SE 
is on trend of general structure, is on a fold 
dry hold has k e n  drilled 
based on cross section, there doesn't appear to have any subsurface faulting t 
produce traps 
based on cross section, there doesn't appear to have any subsurface faulting t 
produce traps 
on a fold-gas shows in both wells drilled in section 
on a fold 
appears to be on the end of a structure 
structural complexity 
possibly higher on Structure 
on a fold, possibly high on structure 
near a fault line 
associated with a fault 
fault north of dry hole in Section 5 
see above, also outside of thrust belt 
outside of thrust belt 
has a producing well and one dry hole 
no1 awciated with a structure 
not associated with a structure 
producing gas well in this section 
outside thrust belt 
outside thrust belt 
lemprarily abandoned gas well in this section 
not d a t e d  with structure 
dry hole 
shut-in gas well 
not associated with a structure 
possible structure 
outside thrust belt 
n a  associated with a structure 
associated with a structure 
associated with a slructure 
well proposed in past appears to be on structural trend 
pasible structure 

p i b l e  high on  structure 

possible structure 

not associated with a structure 

apparently on structure with 1-13well 

apparently on structure with 1-13well 

off structure 

offstructure, oomplex 

drilling proposed in past 

00 structure 

shut-in gas well 

plugged and abandoned off structure 

off s tnraur t  

off structure 
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24 26N 9w H -
25 26N 9w M -
26 26N 9w L -
35 26N 9w L -
36 26N 9w L -
3 25N 8W L -
4 25N 8W M -
5 25N 8W L -
6 25N 8W M -
7 25N 8W M -
8 25N 8W L -
9 25N 8W M -
10 25N 8W L -
15 25N 8W L-
16 25N 8W M -
17 25N 8W M -
18 25N 8W M -
19 25N 8W L -
20 25N 8W M -
21 25N 8W L -
22 25N 8W L -
27 25N 8W L -
28 25N 8W M -
29 25N 8W M -
30 
31 

25N 
25N 

,8W 
8W 

L -
L -

32 25N 8W M -
33 25N 8W M -
1 25N 9w L -
2 25N 9w L -
12 25N 9w L -
13 25N 9w L -
24 25N 9w L -
25 25N 9w L -

drilling proposed, permit expired 

on structure 

off structure 

off structure 

off structure 

near edge of thrust belt 

on possible structure 

plugged and abandoned well 

on structure, higher than 5 above 

on structure 

off structure 

on structure 

apparently not associated with structure, dry hole to north 

apparently not associated with structure, dry hole to' north 

apparently on structure 

apparently on structure 

apparently on structure 

off structure 

on structure 

plugged and abandoned well 

apparently no structure 

plugged and abandoned well 

on structure 

on structure 

off structure 

off structure 

on structure 

on structure 

off structure 

Subbelt 11, complex 
off structure & getting into Subbelt I1 
off structure 

off structure 

off structure 

In total there are 11 high potential sections, 25 medium potential, and 53 low potential sections. This equates to 

7,040 acres of high potential, 16,000acres of medium potential and 33,920acres of low potential. 
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Productive Acres 


7,040 x 30% = 2,112 productive acres 
16,000 x 15% = 2,400 productive acres 
33,920 x 1% = 339.2 productive acres 

Total 4,851.2 productive acres 


Low Reserve Estimate 


4,851.2 acres x 65 MCF/acre-foot x 350 feet = 110,364,800 MCF or approx 110 BCF 

High Reserve Estimate 


4,851.2 acres x 167 MCF/acre-foot x 350 feet = 283,552,640 MCF or approx. 284 BCF 

To calculate the actual production from each well proposed under the different alternatives, actual production figures, 

declines and initial production values were used. 


For 1-5 	 actual production: 100,OOO MCF/month (65% IP) 

IP=153,000 MCF/month

actual decline 1% month 


For 1-8  	 actual production: 112,000 MCF/month (4O%IP) IP=270,000 MCF/month 

actual decline 2% month 


For high production scenario assume l%/month decline rate 

For low production scenario assume 2%/month decline rate 


Assume actual initial production is 50% of tested IP 

Assume abandonment rate of 3000 MCF/month 


For 1-13 Use the average IP of the two wells drilled in Section 13 

#1 in 1958-IP 6.297 MMCF 

#1-13 in 1981-IP 1.400 MMCF 

average = 3850 MCF/day =115,500 MCF/month 

assume 50% for actual production 

115,500 X .5 = 57,500 MCF/month 


For 1-19 Use IP of 4.074 MMCF/day 

4074 MCFDay = 122,000 MCF/month 

assume actual production equals 50% of IP 

122,000 X .5 = 61,000 MCF/month 


For B-1 Use average IP of the two wells drilled in Section 19. The B-1 969 MCF/day and the 1-19 1071 

MCF/day. The average = 75,600 MCFhonth 

Assume actual production equals 50% of IP 
75,600 X .5 = 37,800 MCF/month 

The abave assumptions and production values and the following formulas were; used to calculate the High and Low 
production estimates and the well lies for the 1-5, I S ,  1-13, 1-19, and B-1 wells listed in Table E-1. 

Gp = 12(qi qf )  

D 


T = In(qvqf) 

D 
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Where 	 qi= actual initial monthly production 
qf= abandonment rate (3000mcf/month) 
D = Decline rate per year 
T = Productive life in years 
In= the natural logarithm 

1-5 High 


12[100,000-3000) = Gp = 9.7 BCF 
.12 

Infl00,OOO/3OOO)= T = 29 years 
.12 

1-5 LOW 

12(100.000-3000) = Gp = 4.9 BCF 
.24 

h(100.000/3000) = T = 15 years 
.24 

1-8 High 


12 (112.000-3000) = Gp = 10.9 BCF 
.12 

ln(112.000/3000) = T = 30 years 
.12 

1-8 LOW 

12 112,000-3000 = Gp = 5.5 BCF 
.24 

lnf112.000/3000) = T = 15 years 
.24 

1-13 Hiph 


12(57500-3000) = Gp = 5.5 BCF 
.12 

lnf57500L3000) = T = 25 years 
.12 

1-13 Low 


12(57500-3000] = Gp = 2.8 BCF 
.24 

lnf57500fl000) = T = 13 years
.24 

1-19 HiPh 


12(61000flOOO) = Gp = 5.8 BCF 
.12 

ln(61000/3000) = T = 25 years 
.12 

1-19 LOW 

12f61OOO-3OOO) = Gp = 2.9 BCF 
.24 

ln(61000/3000) = T = 13 years 
.24 

B-1 High 


12(37,800-3OOO) = Gp = 3.5 BCF 
.12 

ln(37,800/3000) = T = 21 years 
.12 

B-1 LOW 


12(37800-3000) = Gp = 1.7 BCF 
.24 

ln(37800/3000) = T = 11  years 
.24 
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Table E-1: Existing Wells High and Low Production Estimates 


High Production 

Well Number Estimate 


1-5 9.7 

1-8 10.9 

1-13 5.5 

1-19 5.8 

B-1. 3.5 


Low Production 

Estimate 


4.9 

5.5 

2.8 

2.9 

1.7 


For these calculations the B-1 was considered existing because a production potential is known. 


Site selection for the step-out and exploration wells is based on corporate information, geologic interprcmtions,

topographic constraints, and the project geologist’s and engineer’s professional opinions. 


The estjmated high production values for each step-out well is based on a recovery percentage of the estimated 
drainage area for each well. The drainage area was estimated based on geologic and engineering parameters of the 
well site. In all cases a net pay of 350 feet, recoverable reserves of 167 MCF per acre foot, and a decline ratc of 
12% is assumed. Table E-2 lists the various values for each of the step-out wells. 

Low reserve estimates for the step out and exploration wells are assumed to be zero for all altcrnatives. 

High reserve calculations for Alternative 2 (least restrictive) form the basis for reserve, initial production, and well 
life calculations in Alternatives 1, 3, and 4. 

Decrease in high production values is based on back pressures caused by increased pipelining distances and cost 

increases/decreases associated with each alternative. 


Tables E-2 through E-9 list the resewe potential for each of the step-out wells proposed for the four alternatives. 
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Table E-1 


High Reserve and Well L i f e  Estimates f o r  S t e p  Out Wells 


ESTIXATED RESERVES' (SCP) ESTIMATED PRODUCIBLE 

( b a e d  on 56150 RESERVES (Gp) (MCF) 

MCF/Acra)t/ (55-602 of  E E ~ .Reserves) 


s-1 21-26N-8U 280 16.1 9.200.000 

s-2 ( U T .  2) 32-26N-8U 040 25.8 14,700,000 


'S-2 (ALT. 1) 32-26N-8U 550 32.1 19,300,000 
s-3 21-26N-W 135 7.9 4,500.000 
s-0 (ALT. 2) 30-16N-9U 110 2b .2 13.800.000 
*S-1 (ALT. 1) 19-26N-8U 115 8.5 5,000,000 

s-5 12-26N-8U 200 11.o 8,000,000 
S-6 1-26N-9U 300 17.5 10,000.000 
S- i  2-26N-9U 100 8.2 0 ,  700.000 
S-8 35-26N-9U 160 9.3 5,300,000 

INITUL PRODUCTION (91)  

q1-G (yCF)'.dqf
S ESTIrUlED WELL L I ,  

DECLINE (d)-122 

ECONOMIC LIXIT (qf ) -3000!4CF/~nth  


95,000 29 

150,000 33 


08,000 23 
101,000 32 

83,000 28 
103,000 29 

50,000 23 
56,000 2 4  

-I/ Area of dra inage  es t imated  based on a r a d i u s  of dra inage .  f a u l t  i n t e r p r e t a t i o n  and predic ted  i n t e r f e r e n c e .  

-2 l  Montana Geologic Socie ty  B u l l e t i n  basad on 167HCP/Acre-ft and 350 f e e t  o f  pay. 

Sites S-2 and S-4 were loca ted  d i f f e r e n t l y  f o r  A l t e r n a t i v e  0 .  

Table E-3 


High Reserve and Well L i f e  Estimates f o r  A l t e r n a t i v e  1 EXiSting Uel l s  


ESTIXATED PRODUCIBLE 
RESERVES (BCF) BASED ESTIMIED !SWCTION ESTI?UTED i E L  

'ZLL W S E I  LOCATION 

CENTRAL PROCESSIXC 
FACILITY ON LOCATION 
ALTSR!ATIVE 2 ) 

IN PKODUCXON m U t R S  
BASED ON CENTRAL 
PROCESSISG PACILITIEdl 

iim 
RESERVES 
DSTIMIE (KCF) 

INITIAL PRODUCTION (91) MCP/MONTR 
q i <  3 C F ) d q f  

DECLIXE(d)-12ZP~f-3000!4CFI!40ml 

LIFE (YEARS) 
T - l n ( q i / q f )  

d 

1-5 5-26~-8u 9.7 102 8.700.000 90.000 28 
1-8 8-26N-BU 10.9 102 9,800,000 101.000 29 
1-13 S-26N-9U 5.5 252 4,100.000 44.000 22 
1-19 19-26N-8U 5.8 252 0.100.000 47,000 23 

-I/ These es t imates  a r e  based on increased  backpressure on well due to p i p d i n e  length ;  increase c o a t s  f o r  piping requi rements ,  decrease  i n  coat  f o r  
decraase  i n  aroduccion f a c i l i t i e s .  


Table E-* 

Low Reserve Estimates for A l t e r n a t i v e s  1 and 3 EXiEting Uells A! 


WELL NUMBER LO~ATION 


1-5 5-26N-8U 

1-8 8-26N-W 

1-13 13-26N-9U 

1-19 19-26N-W 


ESTIHAED LOU 
PROWCIBLD RESERVES 
(PULE i ) r a c r )  

6.9 

5.5  
2.0 
2.9 

ESTIUIED REDUCTION I N  

PRODUCTIOK Af!OUNIS BASED 

ON c e n u  PROCESSING 

PACILITIES~~  


LO2 

102 

252 

252 


ALTermTIves 1 L 3 

LOU RESERVE ESTIWIE 

(BCP) 


4.1 

5.0 

2.1 

2.2 


-1/ Low reaervee for etep-out mlls are .named t o  ba zero. 

-21 There eetimsces ere based on increased h c k p r e r r u r e  on -11 due t o  p i p e l i n e  lengch; incrcare c o a t s  f o r  
p i p i n g  requirements. d e c t u s e  in cost for d m e r u a e  in production f a c i l i t i e a .  
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Table E-5 


High Reserve and Uell Life Estimates for Alternative 2 Existing Uells 

(Productlon Facilities Locaced on Uell Site) 


INITIAL PRODUCTION 
WELL NUMBER LOCATION (ql) MCF/MONTE 

1-5 5-26N-8W 100,000 
1-8 8-26N-8U 112.500 
1-13 13-26N-9U 57,500 
1-19 19-26N-8U 61.000 
8-1 19-26N-8W 37.800 

ESTIMATED PRODUCIBLE 

RESERVES (Cp) MCF 

qi-Cp(MCP) .d+qf 


12 

(DECLINE (d)-ltX 

ECONOKIC LIKIT 

(qf)-3OOOMCF/MO~ 


9,700.000 

10.790.000 

5,500,000 

5,800.000 

3,500,000 


ESTIMATED WELL LIFE 

T-ln(qf/qf)


d 

~ ~ - ~ O O O M C I / ~ O K T B  

d-122 


29 

30 

25 

25 

21 


-11 Low reserve estimates for Alternative 2 existing Wells are found in Table E-1. 

Table E-6 


Elgh Reserve and Vel1 Life Estimates for Alternative 2 Step Out Uells 

(Production Facilities Located on Uell Site) 


INITIAL PRODUmION (ql) 

g i - C p (  XCF ) .d+qf 

12 
(OEeLINE (d)-122 

ESTIMATED PROOUCIBLX ECONOMIC LIKIT 
WELL HLMBER LOCATION RESERVES ( C p )  HCP (qf)-3OOOKCF/HO~ 

s-1 21-26N-8W 9,200,000 95.000 
s-2 21-26N-8U 16,700,000 150,000 
s-3 32-26N-8U 4.500.000 48,000 
S-0 20-26N-9W 13,800,000 141,000 
S-5 30-26N-8W 8,000,000 83,000 
S-6 12-26N-9 W 10,000,000 103,000 
5-7 1-26N-9U 0.7Q0.000 50,000 
S-8 2-26N-9W 5,300,000 56.000 

ESTIMATED VeLL LIFE 

T-ln(qi/qf) 


29 

33 

23 

32 

2a 

29 

23 

24 

3

Table E-7 


Elgh Reserve and Well Life Estimates for Alternative 3 Existing Wells and Step-out Gells i/ 


ESTIMATED PRODUCIBLE 

RESERVES (BCP) ESTIMATED REDUCTION 

BASED ON PRODUCTION IN PRODUCTION MOUNTS 
~ q u I p m nON LOCATION BASED ON cemm 

VeLL NUMBER LOCATION (ALTERNATIVE 2) PROCESSING FACILITIES~~ 

1-5 5-26N-8U 9.7 102 
1-8 8-26N-8Y 10.9 102 
1-13 13-26N-9U 5.5 252 
1-19 19-26N-8U 5.8 25% 
s-1 21-26N-8Y 9.2 25% 
s-2 32-26N-8U 10.7 252 

-11 For Lov renerve eatimatea see Table E-0. 


INITIAL PRODUCTION (91) 

YCF/WKTB 

qilGp( MCF )d+qf ESTI.%TED LIFE 


12 OF 'ELL 

ALTERVATIVE 3 RICK D-122 T-ln(qi/qf) 

RESERVES ESTIMATE (YCF) ~~-~OOMCXT/XO K IB d 


8,700,000 90,000 28 

9,800,000 101,000 29 

0,100,000 00,000 22 

B,400,000 07,000 23 

6,900,000 72.000 26 


11.000.000 113.000 30 


-2/  	 These eatinaces are baed on increased backpressure oa vel1 due to pipcline length; increase costs for piping requirements. decrease in cost for 
decrease in DrOduCtiOa facilities. 
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Table E-8 


Bigh Reserve and Uell Life Estimates for Alternative 4 Existing Yells and Step-out Uells 


INITIAL PRODUCTION (qi) 

EST!.-TED PRODUCIBLE MCP/PIONT�I 

RESERVES (BCP) ESTIUTED REDUCTION q i 4 p (!&)d+qf 
BASED ON PRODUCTION IN PRODUCTION M O U N T S  12 
EQUIPMZNI ON LOCATION BASED 0N.CENTRAL ALTERNATIVE 3 HIGH D-12% T-ln(qi/qf) 

YeLL NVIBER LOCATION (ALTERNATIVE 2 )  PROCESSING PACILITIEQ RESERVES ESTI?IATE (KCP) qf-300XCXF/?lO!iTH d 

1-5 5-26N-BY 9.7 10% 8.700.000 90* 000 28 
1-8 8-26N-8U 10.9 10% 9,800.000 101,000 29 
1-13 13-26N-9Y 5.5 252 4,100,000 44,000 22 
1-19 19-26N-8U 5.8 25% 4,100,000 47,000 23 
8-1 19-26N-8Y 3.5 25% 2,600,000 29,000 19 
s-1 21-26N-BY 9.2 25% 6,900.000 72.000 26 

21s-2 32-26N-BY 19.3* 25% 14,500,000 148,000 32 
s-3 24-26N-8Y 4.5 252 3,400,000 37,000 21 

31  s-4 19-26N-8U 5.0 25% 3,800,000 41,000 22 

-

-

5- 5 12-26N-9Y 8.O 25% 6,000,000 63,000 25 
5-8 35-26N-9U 5.3 25% b ,  000,000 43,000 22 

11 Rest estimates are based on increased backpressure on well due to pipeline length; increased costs for piping requirements, decreased costs for 
-
decrease in production facilities, and increased operating costs for remote monitoring. 


21 Uell location has been moved for this alternative resulting in an estimate of greater producible reserves.
-
31  Uell location has been moved for this alternatiave resulting in an estimate of significantly less producible reserves.-

Estmiated reserves based on 550 acres drained at 58450 KCP/Acre (see ?able E-1) 


Table E-9 


Low Reserve Estimates for Alternative 4 Exisring Uells 


c 

ESTLYATED PRODUCIBLE 


BASED ON PRODUCTION Ih’ PRODUCTION MOIJNTS 
EQUIPXXT ON LOCATION BASED ON CENCRAL ALTEP.NA?IVE 4 LOU 

WELL NIMBER LWATION (ALTERVATIVE 2 )  PROCESSING F A C I L I T I ~  RESERVES ESTIHATE ( BCP) 

1-5 5-26N-8Y 4.9 10% 4.4 
1-8 8-26N-8Y 5.5 10L 5.0 
1-13 13-26N-9Y 2.8 25% 2.1 
1-19 19-26N-8Y 2.9 25% 2.2 
B-1 19-26N-BY 1.7 25% 1.3 

RESERVES (BCF) ESTIMTED REDUCTION 


-11 	 These e s t i ~ t e mere based on increased backpressure on well due to pipeline length; increase coats for 
piping requirementa, decreaae in comt for decrease in production facilities. 
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APPENDIX F: 


Methodology (Wildlife) 


This Appendix item refers the reader to Figure 2.7 in 

Chapter 2 of this EIS for additional information. 


Because of the great variety and abundance of wildlife and 

wildlife habitats in the EIS area, especially adjacent to 

and west of the huge rock reefs of the face of the Front 

(Area A of Figure 2.7) it's extremely difficult to 

position a human activity such as oil and gas development

activities. Since this portion of the EIS area contains 

over-lapping habitats and zones of influence for most of 

the wildlife species considered in this EIS, adhering to 

the RMFWG would make it impossible to find a 3-month 

timing window (the least amount of time necessary to drill 

a 6-8,000 foot well). In addition, virtually all rock 

reef habitats have known golden eagle or prairie falcon 

breeding pair or nest site locations. 


Most of Area A in Figure 2.7 is occupied Rocky Mountain 

goat habitat, some portions are big horn sheep range, and 

some of it includes elk calving and deer fawning areas or 

functions as migration corridors or transitional range for 

these species. Much of the area provides summer and fall 

and designated denning habitat for grizzly bears. 

Important riparian areas and whitebark pine feeding sites 

also occur throughout this portion of the EIS area. 


Locating human activities a mile east of the reef/or face 

of the Front (Area B of Figure 2.7) becomes more feasible 

because conflicts with Rocky Mountain goat, bighorn sheep

and the principal raptor breeding habitats (golden eagle

and prairie falcon) do not occur. 


The area has exceptionally high seasonal wildlife value as 

spring grizzly bear habitat and elk and mule deer winter 

range, but a typical fall drilling window (or allowance sf 

other human activity such as pipe laying, road 

construction) from September to December has been 

allowable. Some drilling (in the past) in this area has 

been moved forward or backward in timing depending on 

whether or not the area was a good fall/berry (Shephardia)

feeding site for grizzly bear or a primary mule deer 

winter range site. If both, strict adherence to three 

months has prevailed, if not, some leniency over three 

months has been given. 
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Locating activites in Area C of Figure 2.7 are less of a 

problem because spring grizzly habitat and high value 

ungulate winter range is not prevalent. 
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APPENDIX G: 
Cumulative Effects Model 

Activity Coordination Analysis 

Bemuse of the abundance and diversity of wildlife populations inhabiting the Rocky Mountain Front and 
the increased demand for utilizing other natural resources, a method was needed to evaluate the impacts
and provide a tool to coordinate management activities with wildlife habitat. 

Therefore, an analysis process was developed. Termed "Activity Coordination Analysis", this analysis process 
utilizes computer technology to overlay and compare maps of suitability for different management activities 
with habitat maps of various wildlife species to define suitable operating areas and suitable timing windows 
for management activities under consideration. The computer overlay and comparison process uses the 
Geographical Information System (GIS) technology to make the necessary comparisons. 

Using GIS technology, allows the manager to digitize any type of information that can be mapped and enter 
it into the computer as an overlay. The computer can then combine various overlays to produce a map of 
the information desired. By using GIS technology, it is possible to combine large numbers of overlays for 
a wide range of wildlife species and compare them to terrain suitability for various types of activities. 

A GIS system was developed with the following layers (or overlays) as a basis for the analysis. 

1. Land ownership and administrative boundaries. 

2. Maps of oil and gas leases. 

3. Maps of lease stipulation restrictions. 

4. 	 Maps of existing management features and activities (roads, trails, outfitter camps, range allotments, 
timber sales, etc.) 

5. 	 A digital terrain model which enables predictive determinations based on slope, elevation, and 
aspect. 

6. 	 Maps of existing seasonal restrictions for various activities which are defined in the Interagency
Wildlife Guidelines. 

7 .  Maps of grizzly habitat components within BMU (Bear Management Units). 

8. Maps of grizzly protein sources. 

9. Maps of landtypes on the Lewis and Clark National Forest. 

10. Other layers as needed. 
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Once the information is entered into the computer the manager can then use GIS technology to compare 
proposed activities to existing activities and evaluate the positive or negative impacts. The computer can 
generate maps to display areas that have conflicting, complementaly, o r  no effect of land uses on wildlife 
habitat. 

For most wildlife species the computer analysis will be complete once the physical suitability for the activity 
the Rocky Mountain Front Interagency Wildlife Guidelines. However, in the case of the threatened griuly 
bear, a more sophisticated process will be used. In order to effectively meet goals to recover the grizzly bear 
population in the Northern Continental Divide Ecosystem and to meet the needs for formal consultation with 
U.S.Fish and Wildlife Service, the analysis will be camed further using a compuitr model to predict the 
cumulative effects of management activities on the grizzly bear. This cumulative effects analysis will be 
completed on  a Bear Management Unit basis. 

Cumulative Effects and Analysis 

The Cumulative Effects Model (CEM) will draw certain information from the GIS and use that information 
to make calculations concerning the cumulative effects of management activities on the grizzly bear. ?hc 
CEM is composed of three submodels which combine to produce the final output. These submodels are: 
1) the habitat submodel, 2) the displacement submodel, and 3) the mortality submodel. 

The habitat submodel is based on a map of grizzly bear vegetative units generated either by field mapping, 
mapping an  aerial photographs, or digital maps prepared from LANDSAT imagery or other sources. Each 
vegetative unit was assigned a coefficient between. 0 and 1. This rating defines the usefulness of the 
vegetative unit as both food and cover (separate rating for each) for the spring, summer and fall season of 
use by grizzly bears. 

Adjustments can also be made in food ratings where the particular vegetative unit coincides with bear protein 
sources (Le., deer and elk winter ranges, domestic boneyards and winter pastures where there is a source of 
carrion during the spring). The output of the habitat, submodel is a quantitative rating of the Bear 
Management Unit in terms of bear habitat quality. 

The displacement submodel quantifies the effects of displacement associated with human uses or acthities 
on the grizzly bear’s ability to use a specific habitat. Interaction of the displacement submodel with the 
habitat submodel results in an  index of habitat effectiveness. 

To develop the displacement submodel, human activities and uses which occur along the Rocky Mountain 
Front were stratified into groups having similar displacement potentials. Each activity group was then 
assigned a zone of influence (either a given distance or the distance to an  intervening ridgeline, whichever 
came first). Displacement coefficients (0-1) werc also assigned to each of the activities 

The results of the displacement submodel and the habitat submodel are then merged to develop an index of 
habitat effectiveness. These changes in habitat effectiveness can be used to display the effects of various 
management activities or to display changes in effects from changing the timing of an activity (spring habitat 
effectiveness might increase by scheduling the activity during the summer for example). 

The third submodel quantifies the risk of mortality associated with human activities and associated risks of 
mortality. These are point, li6ear and dispersed categories similar to those in the displacement submodel. 
These were then further characterized by the type of use. Each was then assigned a coefficient of 0-1. This 
coefficient was then modified by the amount of cover in the area. This can then be merged with the other 
two submodels to provide and overall rating of the cumulative effects on  grizzly bears. 
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APPENDIX H: 


HYDROGEN SULFIDE 


Hydrogen sulfide gas (H2S) is a highly toxic gas that has a specific gravity of 1.192 at 60 F (air has a specific gravity of 
1 at 60 F). It is a highly reactive gas and will corrode standard metals (the BLM requires the use of H2S resistant alloys 
in the drilling and producing of hydrocarbons with associated H2.S). It burns with a blue flame and produces sulfur dioxide 
(SO,), also a highly toxic gas. Hydrogen sulfide will disassociate itself from a natural gas stream in which it is mechanically
mixed, and will tend to sink in the atmosphere due to its high specific gravity. The gas is, however, wind sensitive, and 
is readily carried and diluted by winds. m e  toxicity to humans of H2S is outlined in Table H-I. 

Table H-I: Effects of H2S Gas on Humans 

H2S (PPrn)' 

1 to 10 

20 

exposure. 

50 

100 

200 


0 to 2 minutes 

Can smell. 

Upper 8-hour safe limit. 
Can smell. Safe for 5 
hours. 

Mild eye, throat 
irritation; kills smell 
in IS+ minutes. 

Coughing, irritation of 
eyes, kills smell in 3 
to 15 minutes. Burning 
of throat. 

Kills smell quickly, 
severe throat and eye 
irritation; coughing. 

1 to 4 hours 

Mild throat irritation, can smell. 

Eye stinging, throat 
irritation. May kill 
smell. 

Coughing, eye 
irritation, smell 
killed: 

Coughing, sharp eye 
-pain, throat pain. 

Difficulty breathing,
sharp eye pain,
blurred vision. Cannot 
smell. 

'Values over 500 ppm will result in extreme weakness and death. 

Source: Adapted from MI Recommended Practice No. 59 and Various H2S Safety Publications. 

l h e  risk of hydorgen sulfide bloweut is a concern to the residents and users of the area However, the risk of a 
blowout occurring is minimal, as displayed in Table H-2 

249 



Table H-2: 

Source 	 Blowouts Per 
Wells Drilled 

Texasy 1 per 270 1 per 20,000 

Alberta, Canada3 1 per 630 

Gulf of Mexico3 1 per 250 

Well Field Blowout Rates 

Blowouts Per 
Producing Well 

1 per 3,000 

Not given 

Note: A blowout is defined as any uncontrolled release of gas to the atmosphere. 

%exas data for years 1977-1981 from David W. Layton, Lawrence Livermore National Laboratory, Livermore, 
California, October 4, 1962. Blowouts per wells drilled includes dry holes. 

2/Alberta, Canada, data for pears 1970-1980 from David W. Layton, Lawrence Livermore Laboratory, California, 
October 4, 1982. Blowouts per wells drilled includes dry holes. 

product ion of Natural Gas from the Lower Mobile Bay Field, Alabama, Final Environmental Imqact Statement, 
U.S.Army Corps of Engineers, 1982. For Gulf of Mexico data. 

In the unlikely event a blowout were to occur, an analysis has been done for this 'tvorst possible situation", such as 
at the mouth of Blackleaf Canyon (near the present producing wells), coupled with worse case meteorological
conditions. The analysis indicates that H2S concentrations passing by an individual at 2 miles downwind would be 
slightly less than 2 ppm. H,S will tend to pool and to accumulate in low areas because of the high density of the 
pas. If a large uncontrolled blowout were to persist for 12 hours during the worst case meteorological conditions, 
H2S concentrations could build to 15 ppm in the drainage bottoms of the EIS area at 2 mile distances downwind 
and to 50+ ppm at the wellsite. 

In the event of such a major blowout, numerous federal regulatory agencies and company officials would be 
mobilized to evaluate the situation, and the well would be brought under control within several hours. Travel in the 
area would be restricted during this period. Thus, chances of a large uncontrolied blowout extending to 12 hours 
is earemely minimal. 

If American Petroleum Institute (MI)Guidelines are followed during drilling, the chances for a hydrogen sulfide 
breakout of any magnitude would be minimal. Precautions for drilling in H2S environments as provided for in draft 
BLM Onshore Order No. 3, and MI-recommended practices, are required for the safety of the drilling rig crew and 
the general public. These procedures include placement of H2S monitors at critical locations around the drill rig, set 
to trigger a visual and an audible alarm if H2S is detected above a c,.:ain level (about 10 ppm). Additional measures 
include placement of respirators for drillers' use, increasing the mud pH so that any H,S bound in the mud would 
disassociate into sulfide and hydrogen ions, and addition of H2S scavengers to the mud that would form stable 
compounds when they came in contact with H2S. 

In the event H2S is encountered, the well could be shut-in with the blowout preventers (BOP), and any additional 
safety precautions taken to ensure proper control of the H2S. In the extremely unlikely event of an uncontrollcd 
blowout, the H2S and natural gas would be flared forming a hot mixture of SO, that would readily volatilize and 
disperse, even in an inversion situation, due to its heat generated buoyancy. 

Hydrogen sulfide emissions could also occur from poYible pipeline ruptures; however, the risk of a pipeline rupture 
is extremely small. 
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An air quality model was used to evaluate the consequences of a gathering line rupture. Because the effects of a 
gathering line rupture are relatively local and the gathering systems are not in the immediate vicinities of population 
areas, the consequences analysis could be made in a generic manner, that is, not tied to a specific location for a 
gathering line rupture. A sensitivity analysis revealed that the predicted concentrations are highly sensitive to the 
assumptions made about the initial rise of the released gas. The results are a h  sensitive to variations in block valve 
spacing (if any), pipeline diameters, pressures, and assumed H2S content. However, in general, the following
conclusions can be drawn: 

Low wind speed stable atmospheric conditions result in the worstcase H2S concentrations. These conditions 
are estimated to occur less than 10 percent of the time. 

A rupture of a 4-inch pipeline is not likely to result in lethal H2S doses. However, an individual located within 
about 0.1 mile (600feet) might experience eye irritation or a loss of smell (discomfort). 

A rupture of a 6-inch pipeline could result in lethal doses to persons located within a few hundred fcct. People 
within about 0.5 miles of the rupture could also experience discomfort. 

A 1Zinch pipe, if ruptured, could cause a lethal dose to a distance of about 0.25 to 1 mile depending on the 
prevailing weather conditions, specific pipeline design, and H2S content of the gas. 

The Blackleaf Field is anticipated to have 4 to &inch lines which, as shown above, would have no fatal impact
in the unlikely event a rupture occurred. This, coupled with the area's low level of visitors, indicates that the 
addition of block valves is not necessary. 
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APPENDIX I: 

LANDTYPE 

I. Introduction 

This landtype survey of the Blackleaf Unit is designed to describe soils, habitat types, and landforms found on this unit 
and their suitability for the more commonly applied land management practices. 

The mapping unit boundaries were drawn by a reconnaissance survey technique which relies heavily on steroscopic photo
interpretations of landform properties such as low order stream spacing and relief. Field mapping was transfcrrcd LO 

1:24,OOO scale USGS base maps. 

The soils are classified at the family lwel of the soil taxonomy and representative soil profiles were described using standard 
soil survey procedures. 

Habitat types were classified at all soil description sites. All habitat Iype nomenclature in this Appendix conforms to that 
in, "Forest Habitat Types of Montana, 1977" and "Grassland and Shrubland Habitat Types of Western Montana, 1977" 
published by the Intermountain Forest and Range Experiment Station. Habitat types which could not be classified w r c  
related to the most similar habitat types defined. 

Mapping units may contain inclusions up to 160 acres in sue of lands with management properties contrasting to those 
described for the unit, and the total area of contrasting inclusions within any delineation may not exceed 15% of the 
total area within that delineation. Inclusions of lands with similar management properties may occupy up to 50% of any
delineation. 

The level of reliability and accuracy of this mapping is considered adequate for most land use and functional planning 
currently being done. The mapping can be used for multiple use plans, transportation plans, timber compartment plans
and other similar planning problems. Because of contrasting inclusions, it should not be used for specific projects such :IS 
road locations, timber sales and campground without field checking to determine its accuracy. 

In the terms of the nomenclature used by the National Cooperative Soil Survey, this is a survey in which the mapping units 
are prinicipally consociations and associations of phases of soil families. 
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11. Landtype Identification Legend 


- Landform Habitat TypeType 


13A Glacial Drift Deposits FESC/FEID 

POFR/ FESC 

14D Rotational slumps & DF/SYAL 
mud flows 

18 Steep west facing SCREE 
slopes 

21A Steep, drift plastered AF/LIBO
trough walls 

23A Steep, drift plastered DF/SYAL, 
trough walls DF/CARU


33B 5teep upper valley AF/ARCO

;ideslopes AF/CAGE


25 	 Drift plastered trough AF(1JBP)VASC

walls AF/XETE


25c Drift plastered trough AF/LLJHI
walls MEFE ph.

71 Steep glacial trough AF(WBP)VASC
walls AF/XETE


72 Steep upper slopes FESC/FEID 


161 Low relief ridges & FESC/FEID 
slopes PIFL/ FEID 

161A Low Relief ridges & FE SC/ FEID 
low slopes ABLA/CLPS

161B Low relief ridges h FE SC-/ FEID 
higher slopes ABLA/CLPS

171 High relief ridges h FE SC/FEID-, 
slopes AF/XETE

171A Residual uplands- FESC/FEID 
low relief PIFL/FESC

181 Glacial cirque AF( WBP) /
headwa11s VASC-SCREE 

182 Very steep glacial SCREE-
breaks DF/JUCO 

183 Very steep peaks- SCREE-
super slopes AF / WBP 

200 Well drained ?OTR/FESC
floodplain AF/LIBO

201 Wetland SEDGE-
WILLOW 

202 Fault escarpments and Scree 
glacial cirque basins 

204 Low Relief benches FESC/AGSP 
fans and terraces 

205 Interbedded residual FESC/FEDI 
uplands FEsc/AGSP 

206 	 Footslopes & Fans - AGSM/DIST
low relief 

207 	 Footslopes, swales FESC/FEID 
& fans FESC/AGSP 

Soil Class 


Typic & Argic
Cryoborolls 
Typic Cryochrepts 

Lithic Cryorthents 


Andic Cryochrepts 


Typic Cryoboralfs 


Typic Cryoboralfs 


Andic Cryochrepts 


Andic Cryochrepts 


Typic & Andic 
Cryochrepts 
Typic Cryoborolls, 
Sha1low 
Argic Cryoborolls 
Typic Cryochrepts 
Typic Haploborolls 
Typic Ustochrepts 
Typic Haploborolls 
Typic Ustochrepts 
Typis Cryoborolls 
Andic Cryochrepts 
Typic Ustochrepts 
Typic Haploborolls 
Typic Cryochrepts
rockland 
Rockland-
Typic Cryochrepts 
Rockland-

Typic Cryochrepts 

Fluvents & Borolls 


Aquepts & 

Aquo1Is 

Rockland 


Calcic Cryoborolls 

Typic Calciborolls 

Typic Ustorthents 

Lithic Haploborolls 

Slickspots -

Typic Haploborolls 

Pachic Cryoborolls, 

Typic Haploborolls 


Slope Lithology 


10- Undiff 
25% 
25- Shale 
40% 
40- Limestone 
60% 
25- Sandstone & Shale 
40% 
25- Sandstone h Shale 
40% 
25- Slowly Permeable 
40% Limestone 
40- Sandstone & Shale 
60% 
40- Sandstone i Shale 
60% 
40- Sandstone & Shale 
60% 
40- Sandstone h Shale 
60% 
10- Sandstone & Shale 
40% 
1- Sandstone & Shale 

10% 

2- Sandstone & Shale 

40% 

40- Sandstone h Shale 

60% 

25- Sandstone h Shale 

60% 

60%+ All non-carbonate 

60%+ rocks 

60%+ Limestone 


60% A l l  non-carbonate 
rocks 

0- Undifferentiated 
10% 
0- Undifferentiated 
10% 
60%+ Limestone 

0- Calcareous gravel 
8% a1luvium 
10- Sandstone, Shale 
40% & Mudstone 
0- Calcareous sand-
15% stone & shale 
2- Calcareous sand-
15% stone & shale 
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111. Landtype Descriptions 
13A-

Low elevation, nearly level to hilly (0 to 25 percent slopes) glacial drift deposits supporting grassland vegetation. 
The unit occurs at elevations of 5,000 to 6,000 feet in 15 to 25-inch precipitation zone. 

The soils are weakly developed grassland soils with a black loam topsoil 6 to 12 inches thick and brown loam 
subsoils continuing 35 to 50 percent rounded gravel and cobble. The soils are over 40 inches deep, well drained 
and are neutral to mildly alkaline in reaction. They contain no restrictions to water movement or root 
development. Some areas have shallow glacial deposit over shale and sandstone bedrock. Large limestone 
boulders. are in the soil. 

Vegetation is dominantly fescue grassland with some included aspen groves and scattered limber pine, Douglas-fir 
and Juniper on rocky ridgecrests and steep slopes. Habitat ’ypes are principally rough fescueAdaho fescue and 
shrubby cinquefoil/rough fescue. 

The major uses of this unit are grazing and wildlife habitat and there are no serious limitations for these uscs. 
The scattered forested portions are noncommercial forest. 

The unit is a major landtype in the Blackleaf Unit in the footslopes of the Rocky Mountain Front. 

Moderately steep (25 to 40 percent slopes) landforms formed by slumping supporting Douglas fir forest with 
some mixture of lodgepole pine or limber pine. Habitat types are predominantly Douglas-fir/snowberry at lowcr 
elevations and alpine firhirgin’s bower at higher elevations. Some delineations contain up to 15 percent of 
fescue grassland parks on rough fescueAdaho fescue or shrubby cinquefoil/rough fescue habitat types. Areas 
of this unit along the east slope of the Rockies are in an exposed, windy topographic position and the trees take 
on a short wind deformed growth form. 

The landtype occurs at elevations of 5,OOO to 7,000 feet in a 15 to 30-inch precipitation zone. 

The soils are weakly developed forest soils with surface layers of litter and duff underlain by brown silt Ioani 
or silty clay loam topsoils which form in 4 to 12-inch thick surface layers of wind deposited silt. The subsoil 
is a grayish-brown or brown clay loam to silty clay containing 50 to 75 percent angular cobble and boulders, 
usually of limestone bedrock. The soils range from 20 inches to Over 60 inches deep and are underlain by clay 
shale bedrock. They are moderately well drained and seeps or springs are common features. They are mildly 
to moderately alkaline in reaction and the subsoil is calcareous when limestone is exposed up slope. The 
underlying shale bedrock restricts water movement and root penetration. 

The mast serious limitations to use of this landtype are a moderate slump hazard and a relatively warm, dry 
plant growth environment which may delay forest regeneration. The landtype is a major landtype on the cas! 
slopes of the Rocky Mountain Front in the Blackleaf Unit. 

Moderately steep and steep (15 to 60 percent) west facing slopes which parallel the dip of underlying, highly 
permeable limestone beds. Weakly dissected landforms. The landform occurs in the glaciated landscapes of 
the Rockies, and the lower portions of these slopes are sometimes scoured by glaciers. The landtype occurs 
at elevations of 5,000 to 8,000 feet in a 15 to 30-inch precipitation zone. 

, 

The soils are very weakly developed forest soils forming in calcareous loamy material containing 75 to 90 percent
flaggy pieces of limestone. They average Iw than ten inches deep, are excessively drained and moderately 
alkaline in reaction. -There are areas of moderately deep to deep loamy soils over limestone that occur as 
inclusion in this type. 

Vegetation consists of open-growing wind deformed stands of Douglas fir, limber pine and spruce on a scree 
habitat type. This landtype has very serious limitations to use because of steep slopes and a very droughty, poor
quality plant growth environment. 

The landtype is of moderate extent on west-facing slopes of limestone reefs in the Blackleaf Unit. 
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Moderately steep (2540%) slopes facing north or east. Thin deposits of loamy glacial drift mantling shale and 
sandstone bedrocks. The landtype occurs at 5,OOO to 6,500feet elevation in a 20 to 30-inch precipitation zone. 

The soils are weakly developed forest soils with surface layers of litter and duff underlain by brown loam or silt 
loam topsoils four to eight inches thick which develop in surface deposits of wind deposited silt. 15.: subsoil 
is brown clay loam or clay and contains 35 to 50 percent rounded to angular cobble and gravel. 'le soils 
average between 20 to 60 inches deep and are underlain by fractured sandstone bedrock. They are well drained 
and medium acid to neutral in reaction. They contain no restrictions to water movement or root developnient. 
Vegetation is mixed Douglas-fir and lodgepole pine forest on alpine fir/twinflower habitat type. 

The most serious limitation to use of this unit is in the steepness of slope and shallow soils which limits vehicular 
travel and productivity on this type. This is a minor landtype in the Blackleaf Unit. 

Moderately sloping to steep (8 to 40 percent slope) glacial drift plastered slopes at elevations of 5,OOO to 6,000 
in a 15 to 25-inch precipitation zone. Vegetation is lodgepole pine or Douglas-fir forest on the drier habitat 
types in the Douglas-fir series. Major habitat types included are Douglas-fir/snowberry and Douglas-fir/pinegrass. 

The soils are moderately developed forest soils with surface layers of litter and duff underlain by dark 
grayish-brown loam topsoils 6 to 12 inches thick. The subsoil is dark b r o w  clay loam or clay containing 35 
to 60 percent rounded gravel and cobble. The soils average between 40 to 60 inches deep and are underlain 
by frost-fractured sandstone or shale bedrock. The soil is well drained, slightly acid to neutral in reaction and 
occasionally has calcareous layers in the lower subsoil. It contains no restrictions to water movement or root 
development. 

The most serious limitation to use is the relatively dry plant growth environment which may delay forest 
regeneration following fire or timber harvest. 

l l e  unit is of minor enent in the mountainous portion of the Blackleaf Unit. 

Moderately steep (25 to 40 percent) upper valley side slopes underlain by moderately permeable, shaly 
limestones or calcareous mudstones. The landtype occurs at elevations of 5,400 to 7,000 in a 15 to 25inch 
precipitation zone. 

Soils are moderately developed forest soils developing in four to eight inch thick surface layers of wind deposited 
silt overlying weathered bedrock. They have surface layers of litter and duff overlying grayish-brown silt loam 
topsoils four to eight inches thick. The subsoil is a dark brown., heavy silty clay loam or light silty clay containing
35 to 50 percent angular limestone cobble. The soil is 20 to 40 inches deep, well drained and has ncu:ral 
reaction in the topsoil and moderately alkaline, calcareous subsoils. Th: undcrlving bedrock is slowly p-.-Tl?Xbl: 
to water and restricts root development. 

Vegetation is typically mixed lodgepole pine, spruce and Douglas-fir forest on alpine fir,?ieartleaf arnica, alpine 
fir/elk sedge or alpine fir/grouse whortleberry habitat types. 

The mast serious limitation to use is a severe erasion hazard for.subsoils exposed on roadcuts. 

The unit is of minor extent in the mountainous portion of the Blackleaf Unit. 

Steep (40 to 60 percent slope) glacially plastered trough walls supporting lodgepole pine forest on lower slopes 
and grading into mixed lodgepole pine and whitebark pine forest on upper slopes. Fifty to seventy-five perccnr
of the unit is classified as alpine fir (whitebark pine)/grouse whortleberry habitat type occurring on the upper 
portions of the valley slope and 25 to 50 percent alpine firbeargrass on the lower slopes. This landtype occurs 
at elevations of 5,5004,500feet in a 20 to 35-inch precipitation zone. 
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The soils are weakly developed forest soils forming in 4 to 8-inches of wind deposited silt overlying clay loam 
or clay glacial drift containing 35-50% gravel and cobble. They are deep, well drained, and medium to neutral 
in reaction. They contain no restrictions to root penetrations or water movement. 

The most serious limitations to use are the steep slopes which restrict vehicle operation, avalanche chutes and 
a severe subalpine climate which delays forest regeneration following fire or timber harvest. 

The landtype is of minor extent in the mountainous portion of the Blackleaf Unit. 

Steep (40 to 60 percent slopes) glacially plastered trough walls supporting mixed spruce, alpine fir and whitebark 
pine forest on an alpine firhvocdrush, menziesia phase habitat type. Some alpine fir/menziesia habitat types arc 
included on lower elevation portions of the unit. The landtype occurs at elevations of 5,500 to 6,500 feet in 
a 20 to 35-inch precipitation zone. 

The soils are similar to those described in 25 but differ by having thicker silt loam loess caps which average 12 
to 24-inches thick in this unit. 

The most serious limitations to use of this unit are a severe mass failure hazard for roadcuts, snowbanks nh izh  
persist until  mid-July in most years, avalanches, and very slow forest regeneration in burns or timber h a x s t  
areas. 

This landtype is of very minor extent in the mountainous portion of the Blackleaf Unit. 
-

Steep (40 t 60 percent) glacial scoured slopes underlain by interbedded sandstones, limestones and shales. The 
landtype occurs at elevations of 5,200 to 7,000 feet in a 15 to 30-inch precipitation zone. 

The soils are weakly developed forest soils forming mostly in weathered bedrock, but surface layers of u:nd 
deposited silt m u r  on north or east-facing slopes. They have surface layers of litter and duff underlain 2 )  

stony, brown, sandy loam or loam topsoils six to twelve inches thick. The subsoil is a brown sandy loam or ziay 
loam containing 35 to 75 percent angular cobble. The soil ranges from 20 to 40-inches deep, is well drained 
and medium to slightly acid in reaction. Local areas have slightly or moderately alkaline calcareous subsoils 
when associated with limestone bedrock. It contains no restrictions to water movement or root developmen: 

Vegetation is lodgepole pine forest on lower slopes grading into mixed lodgepole pine, whirebark pine and sprc-t 

forest on upper slopes. Habitat types are alpine firbeargrass (3 to 75 percent) on lower slopes and alpiix 5: 

(whitebark pine) grouse whortleberry (50 to 75 percent) on upper slopes. 

The mast serious limitations to use are steep slopes which restrict vehicle operation and a severe subalp:ne 

climate which may delay forest regeneration after fire or timber harvest. 


This landtype is of moderate enent in the Blackleaf Unit. 

Steep (40 to 60 percent) ridge saddles and upper slopes underlain by steeply dipping interbedded sandstones 
and shales. The landtype occurs at elevations of 5,400 to 7,500 feet in a 15 to 30-inch precipitation zone. 

The soils are weakly developed grassland soils forming in weathered bedrock. They have dark brown top.sci!s 
4 to IO inches thick generally underlain by bedrock. They average less than ten inches deep, are exccssivei! 
drained and slightly acid in reaction. The underlying bedrock restricts water movement and root peneiraticn. 
The unit commonly includes small areas of barren shale bedrock exposures. 

Vegetation is fescue grassland on a rough fescue/Idaho fescue habitat type. Scattered whitebark pine and spruce 
often occur where fire has been excluded. 

The most serious limitations to use are steep slopes, persistent snowbanks and severe soil erosion hazards 
The unit is of minor extent and occurs as small, widely scattered areas in the Blackleaf Unit. 
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A complex of fescue grasslands (75%) and mixed limber pine and Douglas fir forest on gently sloping to 
moderately steep (04% slopes) mountain foothills. The underlying bedrock is interbedded sandstones and 
shales. The unit occurs at elevations of 5,000 to 6,000 feet in a 20 to %inch precipitation zone. 

The soils are weakly to moderately developed grmland soils with vety dark grayish-brown loam topsoils 8 to 
16-inches thick underlain by brown loam subsoils containing 35 to 50 percent cobble. m e  soils are shallow to 
deep and well drained. They contain no restrictions to water movement or root development. 

The forested portion contains stony loamy soils 2 0 4 inches deep over sandstone bedrock on ridge crests. The 
dominant texture is loamy in this unit, however narrow stringers of clayey soils occur associated with clayey shale 
outcrops. In this EIS area, limestone and calcareous shales are dominant in local areas. 

Vegetation is fescue grassland on rough fexuefldaho fescue habitat type. Some rough fescuebluebunch 
wheatgrass or big sage/rough fescue habitat types are included on south facing slopes. The forested portion is 
noncommercial forest land. 

The major uses are livestock grazing wildlife habitat and wildlife winter range. The major limitation to livestock 
grazing is included slopes too steep for primary range. 

This landtype is of major extent, occurring widely in the foothills portion of the Blackleaf Unit. 

161A-
A complex of fescue grasslands (80%) and mixed limber pine and Douglas-fir forest (20%) on undulating 10 
sloping mountain foothills. Slopes are mostly less than 10%. The underlying bedrock is interbedded sandstone, 
calcareous shales and limestone. The unit occurs at elevations of 4,800 to 6,000 feet in a IS to 19-inch 
precipitation zone. 

The grassland soils are weakly to moderately developed with very dark graph-brown loam top soils 8 to 16 
inches thick underlain by brown loam subsoils containing 35 to 50 percent cobble. The soils are mainly 20 to 
40 inches deep and well drained. The forest soils are weakly developed with surface layers of litter and duff 
underlain by dark grayish-brown loam topsoils 6 to 16 inches thick. The subsoil is a pale brown loam containing 
35 to 75 percent cobble. These soils contain no restrictions to water movement or root development. 

Vegetation is mainly fescue grassland on rough fescueAdaho fescue habitat type. Some rough fescuebluebunch 
wheatgrass habitat types are included on south facing slopes. The forest part is dominantly Douglas-fir and 
lodgepole pine on subalpine firbirgin’s bower, subalpine fir/arnica and subalpine fir/grouse whortleberry dominant 
habitat types. 

The major uses are livestock grazing, wildlife habitat and wildlife winter range. The forested portion is 
noncommercial forest. 

The landtype is of minor extent, but well distributed in the foothills portioc of the Blackleaf Unit. 

A complex of fescue grassland (80%) and mixed limber pine and Douglas fir forest (20%) on gently sloping 
to moderately steep (2 to 40% slopes) mountain foothills. The underlying bedrock is interbedded sandstone, 
calcareous shales and limestone. The unit occurs at elevations of 4,800 to 5,800 feet in a 15 to 19-inch 
precipitation zone. 

The grassland soils are weakly developed with very dark graph-brown loam topsoils 6 to 8 inches thick underlain 
by brown loam subsoils containing 35 to 50 percent gravel and cobble. m e  soils are mainly 20 to 60 inches 
deep and well drained. The small areas of forest soils are weakly developed with surface layers of litter and 
duff underlain by dark grayish brown loam topsoils 6 to 10 inches thick. The subsoil is a pale brown loam 
containing 35 to 75 percent cobble. These soils contain no restrictions to water movement or root development. 
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Vegetation is mainly fescue grassland on rough fescuendaho fescue habitat type. Some rough fescuebluebunch 
wheatgrass habitat types are included on south facing slopes. The forest part is dominantly Douglas-fir and 
lodgepole pine forest on subalpine firbirgin’s bower, subalpine fir/arnica, and subalpine fir/grouse whortleberry
habitat types. 

The major uses of the unit are grazing and wildlife habitat. There are no serious limitations for these uses. 

The unit is of minor extent but well distributed in the foothills portion of the Blackleaf Unit. 

A complex of lodgepole pine forest (75%) and fescue grassland (U%)on high relief, steep (40 to 60% slopes)
glacially scoured slopes underlain by interbedded sandstone and shale. The grasslands occur on shallow soils 
underlain by shale and the forest on deep soils underlain by sandstone. The unit occurs at elevations of 5,SOO 
to 6,850 feet in the 20 to 35-inch precipitation zone. 

The forest soils are weakly developed, forming mostly in weathered bedrock, but surface layers of wind deposired 
silt occur on north or east-facing slopes. They have surface layers of litter and duff underlain by stony, brown, 
sandy loam or loam topsoils six to twelve inches thick. The subsoil is a brown sandy loam or clay l02m 
containing 35 to 75 percent angular cobble. The soil ranges from 20 to 40 inches deep, is well drained and 
medium to slightly acid in reaction. Local areas have slightly or moderately alkaline calcareous subsoils when 
associated with limestone bedrock. It contains no restrictions to water movement or r m t  development. 

The grassland soils are weakly developed, forming in weathered bedrock They have dark brown topsoils 4 10 
10 inches thick generally underlain by bedrock. They average less than ten inches deep, are excessively drained 
and slightly acid in reaction. The underlying bedrock restricts water movement and root penetration. Thc unit 
commonly includes small areas of barren shale bedrock exposures. 

The major use is wildlife habitat. The major limitation to timber harvest and grazing is slopes too steep for 
primary range or the operation of vehicles. 

This landtype is of minor extent in the steep mountainous portions of the Blackleaf Unit. 

A complex of fescue grassland (80%)and limber pine forest (20%) on moderately steep and steep (25 to 6 0 5  
slopes) glacially scoured slopes underlain by interbedded sandstone, shale and limestone. The grasslands occur 
on shallow to deep loam soils underlain by shale and the forest on moderately deep and deep (20 to 60 inches) 
soils underlain by sandstone and limestone. The unit occurs at elevations of 4,800 to 5,500 feet in the 15 io 
19-inch precipitation zone. 

The major uses are grazing and wildlife habitat. The forest portion is noncommercial forest. 

The soils are weekly developed grassland soils forming in weathered bedrock. They have dark brown topsoils 
4 to 10 inches thick generally underlain by bedrock. The soils are well drained to excessively drained and slighrly
acid to slightly alkaline in reaction. The underlying bedrock restricts water movement and r w t  penetration. 
The unit commonly includes small area of barren shale exposures. The dominant vegetation is fescue grassland 
on a rough fescueAdaho fescue habitat type. The vegetation on the forest portions is dominantly limber pine
forest on a limber pinekough fescue - Idaho fescue phase habitat typc. 

The most serious limitations to use are steep slopes and soil erosion hazards. 

The unit is of minor extent in the foothills portion of the Blackleaf Unit. 

A complex of stable soils (80%) and rockland and scree (20%) w very steep (a%+slope) slopes underlain 
by non-calcareous rocks. me unit occursat elevations of 6,000to 7,000 feet in a 20 to 35-inch precipitation 
zone. 
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Vegetation is mostly lodgepole pine, whitebark pine or Douglas fir forest. Subalpine fir/grouse whortleberry, 
blue huckleberry phase, or subalpine fir (whitebark pine)/ grouse whortleberry are the dominant habitat types 
on stable soils. Forested mee occupies 20% of the landtype. 

The stable soils are deep, well drained, neutral to slightly acid soils forming in very gravelly or stony colluvial 
deposits. 

The landtype sometimes supports commercial timber, but timber management is severely limited by steep, 
broken slopes, avalanche chutes and extensive areas of subalpine fir (whitebark pine)/grouse whortleberry habitat 
type which is difficult to regenerate following timber harvest. 

The landtype is of very minor extent and in the mountainous portion of the Blackleaf Unit. 

A complex of rock outcrop and talus (75%) and stable soils (25%) on very steep (60%) glacial break slopes

underlain by limestone. The unit occurs at elevations of 5,400 to 6,800 feet in a 20 to 35-inch precipitation 

zone. 

Vegetation is principally Douglas-fir, limber pine or ponderosa pine forest on forested scree or 

Douglas-firkinnikinnick or Douglas-fir/common juniper habitat types. 


The stable soils are deep, well drained, calcareous soils forming in very gravelly colluvium. 

The landtype has value principally as wildlife habitat and some 2reas provide deer winter range. 

The landtype is of moderate extent on the Blackleaf Unit. 

A complex of rock outcrop and talus (75%) and stable soils (25%) on very steep (60%+) slopes underlain 
by non-calcareous rocks. The unit occurs at elevations of 5,200 to 6,000 feet in a 20 to 35-inch precipitation 
zone. 

Vegetation is principally lodgepole pine, whitebark pine, spruce and alpine fir forest on forested scree and cool 
dry habitat types in the alpine fir series. 

The landtype has value principally for wildlife habitat and watershed. 

The landtype is of minor extent in the Blackleaf Unit. 

This landtype consists of floodplains and associated terraces and alluvial fans. ?he unit occurs at elevations of 
4,800 to 5,400 feet in a 15 to 25-inch precipitation zone. 

Vegetation is variable and ranges from spruce-fir forest to fescue grasslands. Cottonwood and aspen are often 
included. 

The soils form in texturally stratifiedalluvial deposits. They are deep, well drained or moderately well drained 
and frequently calcareous. They contain deep, fluctuating water tables which subirrigate shrub and forest 
vegetation. ' 

The landtype has value for timber production, livestock grazing, wildlife habitat and recreation. It is frequently
used as a transportation corridor. The major limitation to use is flood hazard of variable frequency. 

The landtype is of major extent and widely distributed along mast major drainages in the Blackleaf Unit. 
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This landtype includes wetlands with water tables at or near the soil surface during the growing season. The 
unit occurs at elevations of 4,800 to 4,900 feet in a 15 to 25-inch precipitation zone. 

Vegetation b variable and ranges from spruce forest to willow, bog birch or sedge and tufted hairgrass wet 

meadows. 

The soils are deep, poorly drained and frequently have high organic surface layers. 


The landtype has value for watershed and wildlife habitat. The soils are seldom dry enough to support grazing
animals without trampling damage to soil and vegetation. Some areas have a flood hazard of variable frequency.
Included are small beaver ponds and old stream meanders. 

The landtype is of minor extent, but well distributed along major drainages in the Blackleaf Unit. 

Very steep (60%+) limestone and Scree on fault escarpments or glacial cirque headwalls. Active gravitational 
movement of locase rock and soil are common. On most areas active avalanche chutes are common. The uni t  
occurs at elevations of 6,000 to 8,200 feet in a 15 to 35-inch precipitation zone. 

Scree portions of the landtype support open growing stands of Douglas-fir, alpine fir, spruce and whitebark pine 
on forested Scree habitat type. Large portion of the landtype contain bare rock and/or sparse vegetation. 

Very steep slopes, barren rock and noncommercial forest preclude economic use of this landtype. However 
spectacular cliffs with occasional caves make this landtype a dominant visual feature in the landscape. 

This landtype is of major extent in the mountainous portion of the Blackleaf Unit. 

Gently sloping (0 to 8 percent) outwash benches and terraces. The landtype occurs at elevations of 4,800 IO 
5,200 feet in a IS to 19-inch precipitation zone. 

The soils are weakly developed grassland soils in loam or very cobbly loam materials weathered from interbedded 
limestone, sandstone and shale. The topsoil is dark grayish-brown loam 8 to 16 inches thick and underlain by 
pale brown very cobbly loam subsoils. They are deep, well drained soils that have calcareous ,-Dsoils with 35 
to SO percent rounded gravel and cobble. There are no restrictions to water movement or root developmen!. 

Vegetation is fescue and/or bluebunch wheatgrass grasslands on a rough fescue/Idaho fescue or rough
fescuebluebunch wheatgrass habitat type. 

The major uses of the unit are grazing and aildlife habitat. Vehicular travel is common across this landtype 
due to the gentle slopes. 

This landtype is extensive throughout the east half of the Blackleaf Unit. 

Hilly and steep (IS to 40% slopes), shallow loamy and clayey soils underlain by interbedded shale, siltstone and 
sandstone. Frequently the faulting is such that the geologic formations are almost tilted on edge. The landrypc 
occurs at elevations of 4,800 to 5,500 in a 15 to 19-inch precipitation zone. 

The soils are mainly weakly developed grassland soils with local patches of Douglas-fir and limber pine forest 
soils. The topsoil is dark grayish-brown loamy or clayey soils 6 to 12 inches underlain by pale brown soils 10 
to 24 inches over weathered bedrock in the grassland portion. The forested soils have surface layers of litter 
and duff underlain by brown or yellowish-brown loam or clay loam 20 to 60 inches deep to bedrock on steep
slopes Ten to 15% of area is nearly barren bedrock exposed along crests of hills. The grassland portion of 
this unit contains restrictions to water movement and to mot development in local areas; however inclusions 
of deep and moderately deep soils are on laver slopes of hills. Vegetation is fescue grassland on a rough
fescuendaho fescue or rough'fescue/Bluebunch wheatgrass habitat type& 
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The major uses are Fixing and wildlife habitat. The forested portion is nonammercial forest. 

The landtype is of minor extent on the Blackleaf Unit. 

-206 
This landtype consists of undulating and moderately sloping (0 0 15% slopes) upland slopes and swales that are 
wet and saline. The unit occurs at elevations of 4,800 to  5,OOO feet in a 15 to 19-inch precipitation zone. 

The soils are weayl developed saline-sodic clayey and loamy grassland soils weathered from interbedded 
calcareous shales and sandstone. The topsoil is dark grayish brown clay loam or loam 4 to 8 inches thick 
underlain by light brownish gray clayey subsoils. "hey are moderately deep and deep (200 to 60 inches) 
somewhat poorly drained soils that are saline and sodic. They are underlain by bedrock. 

Vegetation is Inland saltgrass, Western wheatgrass, alkali sacaton, and other native perennial grasses. 

The major uses are grazing and wildlife habitat. The major restrictions would be for roads or any kind of 
development. 

The landtype is of very minor extent on the eastern portion of the Blackleaf Unit. 

Deep loam alluvial deposits on gently sloping to moderately sloping (2 to 15%) fans and sideslopes in the foothill 
area. The origin of this transported material is from mixed rock sources of igneous rock, sandstone, shale and 
limestone. The unit occurs at elevations of 4,800 to 5,500 feet in about a 19-inch precipitation zone. 

The soils are mainly deep, well drained, weakly developed grassland soils formed in material from mixed rock 
sources. They have dark gray to black loam topsoils 15 to 27 inches thick. 

The subsoil is grayish-brown loam or light clay loam. Sandstone, quartzite or shale bedrock occur at depths 
of more than 40 inches in some places on upper sideslopes but does not limit vegetation production. 

Vegetation is fescue grassland on a rough fescuejdaho fescue or rough fescuebluebunch wheatgrass habitat 
types. Native vegetation is rough fescue, Idaho fescue, bluebunch wheatgrass, Columbia needlegrass, bluegrass, 
lupine, shrubby cinquefoil, big sagebrush and sagewort. 

The major uses are grazing and wildlife habitat. Vehicular travel is common across this landtype due to the 
gentle slopes. This landtype is of minor extent in the Blackleaf EIS area. 

IV. Soil Stability Hazards Table 

Use of the Table. Off-site pollution of surface waters is usually the m a t  serious impact of soil erosion. The columns 
listing these hazards will therefore usually be the most limiting to land use. Deterioration of site quality due to accelerated 
soil erosion resulting from practices already lowered by mechanical disturbance or compaction from traffic, and the on-site 
erosion hazards by themselves are seldom limiting to land use. Their importance Stems from their interaction with 
landform sediment delivery efficiency to determine off-site sediment pollution hazards. 

Definition of Hazard Ratinns 

-Low: If the hazard exists, it can be Overcome with normally used management practicts. No special treatment is required. 

Moderate: The hazard can be Overcome by special measures which are commonly available and economically feasible 
to apply, but which increase the cost of the use. 

- The hazard is difficult and castly to overcome; only land uses of exceptional high value should be considered.Severe: 
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Water erosion is for soils bare of vegetation and compacted by traffic to the point that infiltration rates are very slow. 
This condition results from many land management practices such as: roads, skid trails gnd primitive wheel tracks. 

The rating considers only resistance to detachment and movement of exposed soil material and the ease of establishment 
of erosion control seedlings as it effects the time the soil is susceptible to erosion. It does not consider climatic factors, 
cover or slope factors which are reduced to a ammon level by the nature of these practices. 

Soils uith clayey or loamy textures and more than 35% coarse fragment content in areas with little or no moisture stress 
to limit erosion control seedlings are rated low. Soils with loamy or clayey texture and less than 35% coarse fragment 
content in climates with little or no moisture stress to limit the erosion control seedlings were rated moderate. All soils 
with very sandy texture as well as all soils on dry sites with more than 60 days during the growing season at or below 
wilting point were rated high. 

The roadcut rating assumes the qualities of the subsoil. 

-2/ Cutbank SlumDing is a rating of the hazard of various kinds of gravitational erosional processes occurring. In this area 
the major processes are mass failure by rotational slumping and mud flows. 

Thc factors used to arrive at the rating are average land slope, thickness of unconsolidated mantle, seeps and springs or 
other evidence of ground water concentration and lobate flows,slipscars, cracks, leaning trees, and other evidence of mass 
movement in the geologic past. The ratings are defined as follows: 

Low: 	 No evidence of past failure. Residual surfaces with unconsolidated mantles less than six foot thick, and no 
evidence of ground water concentration or more than 6 foot of unconsolidated mantle on slopes less than 25% 
Hith no evidence of ground water concentration or past mass movement. 

Moderate: Thick unconsolidated mantles on slopes greater than 25% with low incidence of ground water concentration. 

Severe: All slopes with evidence of mass failure in the geologic past and high incidence of ground water concentration. 

3/ DIT Creep is a rating of the hazard of gravitational movement of individual soil and rock particles. The process requires 
steep slopes and exposure of bare soil or rock. 

The ratings are defined as follows: 

Loa.: All slopes less than 45% and north or east facing steeper slopes supporting continuous forest vegetation. 

Moderate: All south or west facing slopes between 15 and 60% slope whose potential vegetative m e r  is grass or open
growing forest. 

Scvere: All slopes greater than 602 whose potential ilegetative cover is grass or open growing forest. 

-11 Sediment Delivent Hazard is a rating of the hazard of eroded material becoming stream sediment. Assumed to bt a 
function of slope and drainage density. The rating were assigned using the following criteria: 

SLOPE SEDIMENT DELIVERY HAZARD 

Slope 
60%+ Severe Severe Moderate LOW 
4040% Severe Moderate Low Low 
254% Moderate Moderate Low Low 
10-25% Moderate Low Low Low 
0-10% Low Low Low Low 

500800 800-1200 1200-5000 5000 
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SJ Road Prisms: Assumes cut and fill construction, drainage installed at proper spacing for grades and soil conditions, 
seeding of cut and fill slopes, and surfacing of system roads when needed to prevent rutting. The construction hazard 
evaluates the sediment yield from construction activities and includes water erosion from new cut and fill slopes. The 
maintenance hazard assumes effective stabilization of water erosion by seeding and drainage. Only the continuing hazard 
from cutbank mass failures and cutbank ravelling are evaluated. 

6J & Evaluates the sediment hazard from recently burned areas before native vegetation effectively stabilizes the soil. 
Factors considered are: a) Time required for re-establishment of protective vegetation b) Probability of heat induced 
water repellency in the t o p i L  c) Probability of accelerated slope m a s  failures due to the loss of the stabilizing effect 
of plant roots and reduced evapotranspiration rates. d) Probability of accelerated dry soil creep due to removal of the 
shading effect of the forest canopy. 

7J Primitive Roads and Trails: Logging skid trails, stock trails, system trails and primitive wheel track roads are the major
practices evaluated. They all share the common properties of being bare of vegetation, having topsoils compacted by traffic 
to the point that infiltration and permeability rates are very slow and occurring on variable grades up to about 25 percent
maximum. They are often nearly impossible to effectively drain because they are lower than the surrounding land surface. 

8/ Soil commction or Rutting A rating based on an estimate of the length of time the soil is susceptible to damage from 
the operation of equipment. The rating considers soil moisture conditions, texture and coarse fragment content. The 
ratings were assigned using the following criteria: 

Severe: 	 Soils susceptible for 8 or more weeks per year. Includes all soils with shallow water tables and all loamy or 
clayey soils forming in transported sediments with rounded coarse fragments and classified in habitat types as 
moist as alpine firbargrass. 

Moderate: Soils susceptible to damage for 4 8  weeks a year. All loamy or clayey residual soils with less than 35% coarse 
fragments in the topsoil classified in habitat types as moist as Douglas fir/pinegrass. 

Low: All other soils. 
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V. Landtype Suitability Ratings 

LIMITATIONS DEFINED 

Desree 

L 	 No limitation or limitations are 
effectively overcome by normally
used practices. No special 
treatment required and no 
added cost. 

11. 	 Limitations can be overcome 
by special design, location 
or practices which are commonly 
available and economically 
feasible to apply. 

111. 	 Limitations are difficult 
and/or costly to overcome. 

Only practices of exceptionally 
high value should be considered. 

Iv. 	 Limitation is so severe that the 
practice should not normally be 
considered. Either technology is 
not available to overcome the 
limitation or it is extremely 
economically impractical to apply it. 

NA Not applicable. Little or no potential. 

C. Climatic Limitations 
1. Plant moisture stress. 
2 	High elevation, short 

growing seasons, slow 
plant succwion. 

3. Winter snow depth. 
T. 	 Travel: Vehicles, animals 

or people. 
1. steep slopes
2 Rock outcrop 
3. Wet ground 
4. Broken s l o p  

s. soil 
1. Shallow, non-rippable 

hard rock 
2 	Water erasion of 

compacted topsoils, 
3. 	 Water erosion of road 

cutbanks. 
4. Slope mass failure. 
5. 	 Road cutbank mass 

failures. 
6. Shallow concentrations 

of groundwater. 
7. 	 Cutbank raveling and 

rock failure. 
8. 	 Low subsoil bearing 

strength. 
9. Frost heaving. 

0. Other 
1. 	 Avalanches 

2 Flooding 
3. 	 Understory competition 

for conifer regeneration. 
4. 	 Unpalatable vegetation and 

brushy increaser species. 
5. Noncommercial forest. 
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The following limitations were considered. 

slope: Landforms which contain slopes less than 30 percent on more than 50 percent of the area were considered 
suitable for machines skidding. Others were considered cable logging chances and were given a moderate 
limitation. Landforms rated for cable logging may contain small areas suitable for machine skidding. 

Rock Outcrop: Landforms containing cliffs and talus slopes were given a severe limitation for logging. 

Slope Mass Failure: Landforms with a very severe or severe mass failure were considered to have a limitation for 
logging because removal of the forest canopy increases the risk of slope failure by decreasing
evapotranspiration and removing the stabilizing effects of roots. 

Wet Ground Landtypes with shallow water tables on which the operation of logging equipment produces ruts were 
considered to have a limitation for logging because they require special seeding and erosion control strucIurcs 
to control sediment production from skid trails and landings. 

Non-Commercial Forest: Landtypes were considered to have a limitation to reforestation following timber harvest or 
fire if the probability of achieving full stocking in a clearcut or bum within five years is low. Only limitations 
such as plant moisture stress, short growing Seasons or competition from understory vegetation were 
considered. Lack of seed source, rodent populations and other similar limitations were not considered. These 
limitations can be Overcome by practices such as shelterwood or selective harvest or by site preparation
techniques which are in common useage and they impose a maximum "moderate" limitation to reforestation. 

2.Livcslock Grating: Limitation to grazing by brood cows and calves using season-long, rest-rotation or deferred rotation 
grazing systems are rated. The following criteria were used to rate limitations: 

a.AccessibiliW limitation due to slow: 25 percent slope was considered the maximum slope for primary range. 
Full utilization of forage on steeper slopes requires special practices such as drift fences. 

I: 75 percent of the landtype has slopes less than 25 percent. 

II: 50-75 percent of the landtype has slopes less than 25 percent. 

111: 25-50 percent of the landtype has slopes less than 25 percent. 

Tv: Less than 25 percent of the landtype has slopes less than 25 
percent; primary range is confined to narrow ridges and valley 
bottoms. 

b.Accessibiliw limitation due to wet around Poorly drained soils on which grazing results in unacceptablc
trampling damage to soils and vegetation were given a very severe limitation. 

c.Limitations related to Drowrties of native. plant communities and secondan. plan: succession: 
A moderate limitation was given plant communities containing big sage because of ILS tendency to incrcase 
with grazing use and require mechanical treatment or herbicides to control io spread. 

A moderate or  severe limitation was given subalpine and alpine meadows because of their susceptibility to 
long term declines in productivity when overgrazed and the short season of use. 

A very severe limitation was given forest understory plant communities in which less than 100 pounds per 
acre useable forage is produced. The grouse whortleberry and beargrass understory unions are typical of 
this limitation. Useable forage production does not justify stocking. 'Ihi limitation was not applied to any
plant community on which useable forage production justifies stocking. 

The rating of grazlng suitability for forested lands assume the early stages of plant succession following a 
fire or timber harvest, and no access limitation due to down timber or logging slash. 
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3. Winter Game Range: The suitability for winter range for elk and deer is rated. The major limitation considered was 
the accessibility limitation of snow depth to forage availability. Both snow depth and duration of snow m e r  were 
considered. Species composition was not considered since these animals tend to use whatever plants are available in the 
winter. Ratings for forested landtypes a s u m e  unstocked or poorly stocked clearcuts or burns. 

Very steep or nearly vertical rockland escarpments and cliffi were given a very severe access limitation due 
to slope. 

The following criteria were used to assign suitability ratings for landtypes on which snow depth is limiting. 

I: Vegetation is useable every winter except for brief periods after major storms. 

11: Vegetation is usable during part of the winter every year and all winter most years. Occasional severe 
winters force migration to more dependable ranges. 

IIk Vegetation is useable during the early and late winter period, but game must migrate to more 
dependable range during the severe part of each winter. 

4. Road Construction: Limitations to  road construction considered include non-rippable hard rock or subsurface 
concentrations of groundwater at depths where they are likely to be encountered during construction. Both conditions 
require special location considerations to avoid the condition or increasc expense the ofconstruction activitiw, The degree
of limitation from these conditions is a function of the frequency with which the condition occurs. 

Soils with a m e r e  subsoil erosion hazard for road cutbanks were given a moderate limitation because special
practices such as temporary seedings of annual grasses or temporary diversion structures are necessary to 
control sedimentation during and shortly after construction. 

5. 	 Road Maintenance: Limitations to maintaining the serviceability of cut and fill construction roads were 
considered. These ratings do not apply to temporary roads which are used for short periods of time and 
then returned to production of vegetation. 

The limitations considered are: 

1. 	 Cutbank slumdng: A severe or very severe limitation. The estimated frequency of groundwater
concentrations waq used as criteria for assigning the different ratings. 

2. 	 C- Landtypes with slopes so steep that cutbanks cannot be laid back to stable angles were 
given a moderate limitation due to the added expense of cleaning the debris from the drainage system. 

3. 	 Subsoil bearinn Strenxth: Soilswith low subsoil bearing strength were given a moderate limitation because 
they require surfacing to prevent rutting from wet weather travel. 

4. 	 Frost Heaving: A limitation imposcd by soils with shallow water tables, high silt and clay contents and 
exposure to freezing temperatures. The limitation is Overcome by building a subgrade of freely drained, 
coarst aggregate. A moderate limitation. 
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APPEYDIX J: 

Rare Plants that Could Esist in the EIS Area 


Scientific Name/Common Name 

Antennaria vulcherrima (Hook.) Green 
showy pussytoes 

Astragalus molvbdenus Barneby
Leadville milkvetch 

Botrl-chiurn niinoancnse Vict . 
?lingan Island moonwort 

Botrvchium paradosum Wagfier 
Peculiar moonwort 

Cardanine ruvicola (Rydb.1 Hitchcock 
cliff toothwort 

Cares 	ciawei Dewey
Craw's sedge 

Cares 	livida (k'ahl.) Wah?. 
pale sedge 

(;ares 	maritinla Gur;~.. (+C.F2curviformis 
Yaritirne sedge 

Ranking : Global-State" 

G3C-4 s1 

G3 s1 

c-4 s 1  

G 1  s1  

c2 s2 

c-5 s1 

c5 s1  

C4G5 s1 

c-5 s1 

C4T3 s2 

p c  F. 5 1  

c-4 s1 

c-4 S: 

G4 s1 

G2Q s2 

G5 SI, 

var. danaensis) 

Gmrinediurc calceolus L. ~ z r .Darviflorurn (Sasisb.1 Fern 
Yellow lady's-slipper 

Drosera linearis Goldie 
linear-leaved sunde'k-

Elvmus innovatus Beal 
Sorthern wild-rye 

Evivactis ninantea Dougl. es Hook 
Giant helleborine 

Erigeron lackschewitzii Sesom and Weber 
Lackschewitz's fleabane 

Eriovhorum viridicarinatum (Engelm.) Fern. 
green-keeled cottongrass 
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Gentianovsis macounii (T.H. Holm) Iltis G5 S 1  
smaller fringed gentian 

Juncus acuminatus Michx. G5 S 1  
tapered rush 

Juncus hallii Engelm.” G4G5 .S1 
Hall’s rush 

Orchis rotundifolia Banks G5 S1 
small roundleaved orchis 

Osvtrovis lagopus Wutt. var. conjugens Barneby G4T2 S2 
rabbit-foot crazyweed 

Osvtrovis podocarva Gray G4 S1 
stalked-pod crazywed 

Phvsaria saximontana Rollins var. dentata Rollins G2T2 S1 
m’oun tain twinpod 

Potamoaeton obtusifolius Vert & Rock c5 s1s2 
Blunt-leaved pondweed 

Salix barrattiana Hook. c-5 s 1  
Barratt’s willow 

SCiiDUS CaCSDitOSUS L. G5 S1 
tufted clubrush 

3aiictrum alpinum L. C U I 5  s: 
A l p i ~ enieadowrue 

Trialochin concinnum Davy var debile (Jones) Howell GST4 S1 
graceful arrow-grass 

V i o l a  	renifolia Gray G 5  
1 2dne y -ieav ed vio 1e : 

The global and state rankings are from rhe Yontana Satural Heritage
Inventory. ?his inventory includes plant speciews which are rare. 
endemic. disjunct. threatened. or endangered throughout Yontana, or in 
need of further research. Plant tasa are ranked. in this inventory. by 
a standardized procedure used in 35 other heritage programs. They are  
ranked on the basis of their range-wide or global raiity. and on their 
rarity uithin the specific state. using these ranking categories: 

Montana Heritage Global and State Ranking Definitions 

This inventory includes plant species which are rare, endemic, disjunct,
threatened. or endangered throughout Montana, or in need of further 
research. Plant taxa are ranked. in this inventor?;. h y  a standardized 
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I - .  

procedure used in 35 other heritage programs. They are ranked on the 
basis of their range-wide or global rarity, and on their rarity within 
the specific state, u.sing these ranking categories : 

Global Rank 

G1 


G 2  

G3 


G4 


c-5 

r,l' 

C-H 

0T-- . %  

State Rank 

s1 

s2 

Definition 

Critically imperiled globally because of extreme 
rarity ( 5  or fewer occurrences, or very few remaining 
individuals), or because of some factor of its biology 
making it especially vulnerable to extinction. 
(Critically endangered throughout range). 

Imperiled globally because of  rarity ( 6  to 20 
occurrences) or because o f  other factors demonstrably 
making it very vulnerable to extinction throughout its 
range. (Endangered throughout range). 

Either very rare and local throughout its range or 
found locally (even abundant at some of  its locations) 
in a restricted range. or because of other factors 
making it vulnerable t o  estinction throughout its 
range: in the range of 21 to 100 occurrences. 
(Threatened throughout range). 

Apparently sep-uie glo5ally. though it may he quire 
rare in parts of its range, especially at the 
periphery. 

Demonstrably secure globally. though it may be quire 
rare in parts of its range. especially t the 
periphery. 

Possibly in peril range-vide. but status uncertain: 
more information needed. 

Historically know: may be rediscovered. 

Bel ieve?  to Se o x c - i n c t  throughout range : histsrica! 
records only. continue search. 

Do finition 

Critically imperiled in Yontan5 because of estreme 
rarity ( 5  or fewer occurrences. or very few reffiaining 
individuals). or because of some factor of its biology 
making it especially vulnerable to estinction from the 
state. (Critically endangered in state). 

Imperiled in Yontana because of rarity ( 6  to 20 
occurrences). or because of other factors demonstrably 
making it very vulnerable to extirpation from the 
state. (Endangered in state) . 
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s3 	 Rare in 3ontana (on the order of 20+ occurrences).
(Threatened in state). 

s4 Apparently secure in Hontana. 

s5 Demonstrably secure in Montana. 

su 	 Possibly in peril in Yontana, but status uncertain; 
more information needed. 

SH Historically known in Yontana; may be rediscovered 

SX Apparently extirpated from Hontana 

Other Codes 

Q 	 Tasonomic questions o r  problems involved: more 
information needed. 

T 	 Rank for a subspecific tason (subspecies or variety):
appended to the global rank for the full species. 

It should be emphasized that many of the global and state ranks are 
currently being reviewed and are subject t o  revision. 
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Appendix K 

Chicken Coulee Allotment Management Plan No. 6303 

1. Operator: Newman Ranch, Everett Newman 

2. Cooperators: Teton Ranger District, Lewis and Clark National Forest; Bureau of Land Management 

3. Implementation Date: February 1974 

4. Grazing System: 4 pasture rest-rotation 

5.  Normal Season of Use: July 1 - September 30 

6. Operator preference: 

3,822 acres leased (BLM) 
291 active AUMs (BLM) 
112 active AUMs (National Forest) 
341 active AUMs (Private) 

7. Livestock Numbers and Class: 

233 cattle (cowcalf operation) 

8. Edsting Improvements (BLM) 

(1) Clark Spring, T. 25 N., R. 8 W.,Section 7: SE1/4NW1/4 
(2) Newman Spring and Pipeline, T. 25 N., R. 8 W., Section 18: 

NE1/4SW1/4 
(3) Chicken Fence, T. 25 N., R. 8 W., Sections 17, 18, and 19 
(4) Blind Horse Exclosure, T. 25 N., R. 8 W., Section 6 NE1/4SW1/4 
(5) Pamburn Exclosure, T.25N., R. 8 W., Section 1 9  SE1!4NW1/4 

9. Existing Improvements (USFS) 

(1) North FS Spring, T. 25 N., R. 9 W., Section 1: NW1/4 

(2) Hunter Spring Pipeline, T. 26 N., R. 9 W., Section 3 6  SE1/4(1/4 mile)

(3) Hunter Spring Fence, T. 26 N., R. 9 W., Section 3 6  SE1/4 (1/4 mile) 

(4) Wilson Spring Development, T. 26 N., R. 9 W., Section 36: SW1/4 

(5) Wilson Spring Fence, T. 26 N., R. 9 W., Section 36: SW1/4 (1/4 mile)

(6) Chicken Coulee Exclosure, Section 17, NW1/4SWl/4, Section 18 h’El/SE1/1 


10. Pasture Rotation System (for 1987): 

Pasture Daw Use Dates-
North 30 07/01-07/30 
Middle 23 0713 1-08122 
South 29 08/23-09/20 
Frenchy 0 Rest 
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3. 

The USFS grazes its own horses on two allotments and administers four other allotments that are partially within the Blackleaf 

EIS area. 

Following is a summary of these allotments: 


A. Jones Creek Administrative Pasture No. 108 


B. 


C. 

1. Operator: USFS Rocky Mountain Ranger District 
2. Cooperator: 
3. Allotment Plan Implementation Date: 1975 
4. Grazing System: Fall grazing-growing season deferred 
5. Normal Season of Use:November 1 - December 31 
6. Operator Use:53 head months464 AUMs) 
7. Livestock Numbers and Class: 26 horses and mules 
8. &sting Improvements: 

(1) East Fork Jones Creek Fence No. 101012 (.5 mile)
Section 34, T.26 N., R. 9 W. 

(2) Jones Creek Fence No. 101015 (3  mile) 
Section 15, T.25 N., R. 9 W. 


(3) North Fork Teton Spring No. 110601 

Section 8, T. 25 N., R. 9 W. 


Blackleaf Administrative Pasture No. 121 

1. Operator: USFS Rocky Mountain Ranger District 
2. Cooperator: 
4. 	 Allotment Plan Implementation Date: 1967 

Grazing System: Spring grazing-growing s e w n  deferred 
5. Normal Season of Use: April 10 - June 1 
6. Operator Use:45 head months (54 AUMs) 
7. Livestock Numbers and Class: 26 horses and mules 
8. Existing Improvements 

(1) Blackleaf/Muddy Division Fence No. 101002 (.5 mile) 
Section 13, T. 26 N., R. 9 W. 

(2) Blackleaf Wing Gate No. 101001 
Section 13, T. 26 N., R. 9 W. 

Middle Fork Packer Allotment No. 110 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Operator: Charles Blixnrd, Seven Lazy P Guest Ranch 

Cooperator: 

Allotment Plan Implementation Date: 1968 

Grazing System: Deferred rotation - 2 pastures

Normal Season of Use: July 1 - September 6 

Operator Use:33 head months (40AUMs) 

Livestock Numbers and Class: 15 horses 

Existing Improvements: 


(1) North Fork Teton Fence No. 101013 (.5 mile) 
Section 23, T. 25 N.,R.9 W. 

(2) North Fork Teton Boundary Fence No. 101014 (.lmile) 
Section 31, T. 25 N., R.8 W. 

(3) Upper Clary Coulee Fence No. 101015 (5 mile) 
Section 13, T. 25 N., R 9 W. 

(4) Middle Fork Teton Fence No. 101031 (.I mile) 
Section 27, T. 25 N, R 9 W. 

(5) Clary Coulee Fence No. 101063 (.3 mile) 
Section 25, T. 25 N.,R 9 W. 

(6) Windy Ford Fence No. 111006 (.lmile ) 

276 




Section 26, T. 25 N., R.9 W. 
(7) Clary Coulee Water Development No. 111007 

Section 12, T.25 N., R.9 W. 
9. Pasture Rotation System (for 1987): 

Pasture Davs Use Dates-
Teton Park 1s 07/0147/15 
Lonesome Ridge 51 07ll6-09/16 

D. Cow Creek Allotment No. 103 
1. Operator: Arrow S. Inc (Tom Selansky) and Lawrence E. and Anne T. Dellwo 
2 Administrator: Rocky Mountain Ranger District, Lewis and Clark National Forest 
3. Allotment Plan Implementation Date: 1970 
4. Grazing System: COntinuous, season-long 
5. Normal Season of Use: July 1 - September 5 
6. Operator Permitted Use: 

76 head months (100AUMs) Dellwo 
145 head months (191 AUMs) Arrow S. Inc. 
221 head months (291AUMs) Total 

7. Livestock Numbers and Class: 

67 cattle (cow/calf) h o w  S. Inc. 
35 cattle (cow/calf) Dellwo 
102 Total 

8. Existing Improvements 

(1) Blackleaf Game Range Fence No. 101070 (1.0mile) 
Section 12,T. 26 N., R. 9 W. 

(2) Cow Creek Exclosure No. 110302(5mile)
Section 1, T. 26 N., R.9 W. 

(3) Cow Creek Exclosure No. 110303 (5mile)
Section 1, T. 26 N.,R.9 W. 

E. Dupuyer Creek Allotment No. 105 

1. Operator: Bmne and Crockett Club 
2 Administfatot: Rocky Mountain Ranger District, Lewis,and Clark Forest 
3. Allotment Plan Implementation Date: 1968 
4. Grazing System: 3-pasture rest rotation 
5. Normal Season of Use:July 1 - September 10 
6. Operator Permitted Use:201 head months (265AUMs) 
7. Livestock Numbers and Class:86 cattle (cow/calf) 
8. Existing Improvements 

Middle Fork Boundary Fence No. 110507 (1.0mile) 

Section 34,T. 27 N., R.9 W. 

North Dupuyer Division Fence No. 101036 (1.2miles) 

Section 27,T. 27 N., R.9 W. 

South Dupqkr Division Fence No. 101042 (1.0mile) 

Section 34,T. 27 N., R.9 W. 

North Dupuyer Spring No. 101068 

Section 27,T.27 N., R 9W. 

North Fork Dupuyer FLsh Exclosure No. 101035 (1.5 miles) 

Section 22,T. 27 N., R. 9W. 

Dupuyer Creek Division Fence No. 101007 (.2mile) 

Section 34,T. 27 N.,R 9 W. 

South Fork Dupuyer Fence No. 110506 (2.8miles)

Section 4,T. 26 N., R 9 W. 
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9. 	 Pasture -Rotation System (for 1987):
Daw Use -Pasture Dates 

South Fork 36 07/01-08/05 
Middle Fork 36 08/06m/10 
North Fork 0 Rest 

E Scoffin Creek Allotment No. 115 

1. Operator: Donald L Anderson 
2. Administrator: Rocky Mountain Ranger District, Lewis and Clark National Forest 
3. Allotment Plan Implementation Date: 1968, revised 1971 
4. Grazing System :Deferred rotation - 2 pastures 
5. Normal Season of Use: July 1 - August 31 
6. Operator Permitted Use: 218 head months (287 AUMs) 
7. Livestock Numbers and Class: 109 cattle (cow/calf) 
8. Existing Improvements: 

(1) Scoffin Creek Pasture Fence No. 101032 (.7 mile) 
Section 9, T. 27 N., R. 9 W. 

(2) Scoffin North Fork Fence No. 101033 (.5 mile)
Section 21, T. 27 N., R.9 W. 

(3) Scoffin Boundary Fence No. 1034 (1.0 miles) 
Section 16, T. 27 N., R. 9 W. 

9. Pasture Rotation System (for 1987): 

Pasture Daw Use Dates-
Scoffin Creek 27 07/0147/27 
North Fork 35 07/28-08/31 
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APPENDIX L: 

Biological Evaluation/Biological Opinion 


Blackleaf EIS 


I. INTRODUCTION 


This evaluation is presented as a supplement to the draft EIS (DEIS) and 
detailed descriptions of alternatives and other factors put forth in the DEIS 
will not be extensively duplicated here. Narratives necessary �or background 
in this evaluation will be referenced by page number in the DEIS. The four 
alternatives to be evaluated are described in Chapter 2 ,  pages 10 to 3 3 .  
Wildlife values affected are described in Chapter 3 ,  pages 46 to 61, and 
anticipated effects are given on pages 95 to 111, of Chapter 4 .  

Generally, the alternatives range from connecting only the five existing 

wells (two producing, two capable of producing, and one to be used as a water 

injection well) to a gas plant and not allowing any further exploration and 

development (Alternative l), to fully developing the two defined geological 

gas structures with a series of nine step-out wells and six exploration wells 

and allowing production on site. (Alternative 2 ) .  In between these 
alternatives from a relative affects standpoint, is Alternative 3 which 
adheres to the timing windows given in the Rocky Mountain Front Wildlife 

Guidelines (BLM, et.al. 1987). This would allowing only four existing wells, 
one injection well, two step outs, and two exploration wells based on 90 day 

timing windows being the least amount of time necessary to accomplish any 

kind of drilling project. The preferred alternative (Alternative 4 )  allows 
only two less wells than Alternative 2 but applies significant mitigation, 
including remote monitoring of wellheads during production, which would 

facilitate minimal human disturbance and stringent road control. 


This biological evaluation is prepared in accordance with the Endangered 
Species Act, Section 7 ,  as amended, to determine if the alternatives in the 
.DEIS "may effect" threatened and endangered (T&E) species or their habitats, 

whereby jeopardy to their continued existence would be suspecti2. If BLM 
makes such a "may effect" determination, it must formally present this 

biological evaluation to the Fish and Wildlife Service (FWS) for their 

biological opinion as to jeopardy. If the f i T S  determines jeopardy exists for 
a species, the proposal will not be allowed to go forth unless it can be 
modified to nonjeopardy status. 


Biological evaluations of the affects of man's activities proposed on the 

Rocky Mountain Front (RMF), most concerning oil, and gas exploration in the 

EIS area, have been submitted for consultation previously. A biological 

evaluation was prepared for the Headwaters Resource Management Plan/RMP/EIS 

in 1983. This RMP discussed oil and gas leasing along the RMF including 

necessary stipulations (time and space restrictions) to protect important 

habitats. Since that time, four assessments for exploratory wells in the 

Blackleaf EIS area have been prepared and submitted. Each assessment has 

built on our understanding of how best to evaluate effects from these 

projects and how to design them to least affect wildlife. 
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The FWS has indicated that the T6E species that must be considered on the 
Rocky Mountain Front are the bald eagle, peregrine falcon, gray wolf, and 
grizzly bear. Limited discussion has already been provided on these species 
and their habitats on pages 56 to 61 in Chapter 3 of the DEIS. 

No rare or endangered plants are listed for this area and no additional 

plants or animals are proposed for listing. 


Documented occurrence, abundance, relative importance of habitats, and other 

pertinent factors have been described in the numerous studies undertaken 

through the RMF Task Force effort which resulted in publication of the 

Interagency RMF Wildlife Guidelines (RMFWG)(BLM, et.al. 1987). Summaries of 

the findings of this research, as it relates to the four T6E species, follows 

complete with a determination of "effect" from the activities proposed by a 

full field gas development program. 


11. SPECIES OCCURRENCE/DETERMINATION OF EFFECT 


Bald Eagle 

Haliaectus IeucoceDhalus 


Dubois, 1984, intensively surveyed raptors along the RMF and found no nesting bald 

eagles. She documented an historic nest site from the pre-1950 period along the 

Sun River and also indicated that the Teton River was suitable as nesting habitat. 

However, no other drainages appeared to be suitable for nesting bald eagles. The 

Blackleaf EIS area is in the latter category. 


Bald eagles are present on the RMF from September through April as an uncommon 
winter resident and migrant. Observations of eagles are most likely to be made 
south and east of the EIS area where fisheries and open water are more prevalent. 
Some wintering habitat was delineated in the Antelope Butte Swamp locale (Figure 
3.10 in chapter 3 of the DEIS). 

A "no effect" determination is made for all alternatives, as nothing proposed for 
oil and gas development would be expected in the areas bald eagles would frequent 
during the breeding season. If the unlikely occurrence of nesting activity by a 
pair of bald eagles was ever documented in the Blackleaf EIS  area or anywhere on 
the RMF, it would trigger a series of protective measures. BLM and other Task 
Force members would adhere to the RMF Guidelines, which would alleviate any 
"effect" possibilities. This would include preventing human visitation or other 
disturbing activities within influence zones of an active nest territory. 

Peregrine Falcon 

Falco perearinus 


Suitable, but presently unoccupied, peregrine falcon habitat occurs along the RMF 
which has been proposed as a possible reintroduction area. Occasional observations 
of adult peregrines have been made during the spring and fall. These peregrines 
are assumed to be migrants. 

280 




DuBois (1984) classified cliff habitats thought to be most suitable for peregrines 
(Figure 3.9, Chapter 3 in the DEIS). Characteristics of these habitats were cliffs 
close to extensive riparian habitat (within 5 kilomgters ) ,  over 50 meters in 
height and 1 kilometer in extent, with numerous nesting ledges, and the majority 

of the cliffs under 2,300 meters in elevation. Potential nesting areas meeting 

these criteria are shown on Figure 3.9 in the DEIS. 


Peregrines are being successfully hacked throughout the western U.S. which 

increases the liklihood that an adult pair may establish a breeding territory on 

the RMF. Should this occur, no human visitation or other disturbing activity 

would be allowed as prescribed in the Guidelines. Because there are presently no 

known pairs in the EIS area and because of the Guidelines, a no effect 

determination is made for peregrines. However, should a breeding pair be 

discovered near proposed oil and gas activity, consultation will be reinitiated. 


C 


Gray Wolf 

Canis luDis 


Habitat requirements for gray wolf are evident along the RMF, an area of extensive 

prey specie winter/spring ranges backed by the expansive Bob Marshall Wilderness 

Area. Wolf occurrence information on the RMF has been collected by the Wolf 

Ecology Project, University of Montana (Mattson and Ream 1978). Of 90 wolf 
occurence reports recorded on the RMF, including Glacier National Park east of the 
Continental Divide during the last decade (1978-88U.S.'Fish and Wildlife Service 
files), 60% have occurred within the last 3 years, and virtually all of these were 
in Glacier County. This was due to a group of wolves dispersing from the "magic
pork" which had become established on the west side of the Continental Divide 
(Robbins, J., 1986, Ream, et.al. 1975,Ream 1985). This would indicate that 
occupation by a pack of wolves along the RMF within or near the EIS area is 
certainly likely in the near future. Ten of the 90 wolf occurrence reports were in 
Teton County where the EIS study area lies, but these were all made from 1978 to 
1984. 


Overcoming livestock/wolf conflicts may become the most limiting factor in wolf 

re-establishment on the east side of the Continental Divide as evidenced by the 

recent control effort necessary to prevent further depredation of livestock on the 

east side by wolves that had dispersed from the magic pack. If this particular 

group of wolves had traveled further south than the Blackfoot Indian Reservation, 

an area of relatively low big-game numbers, and taken up residence on the 

Blackleaf EIS area where wild prey is more abundant, their fate may not have been 

as disastrous. Thus, maintenance of prey species habitats could prove to be very 

important in meeting wolf recovery goals in the future as outlined in the revised 

Northern Rocky Mountain Wolf Recovery Plan (Fish and Wildlife Service, 1987). 


This plan describes key components of wolf habitat as abundance of natural prey

and minimal exposure to humans. Increased exploration and development of natural 

gas resources in the Blackleaf EIS area could possibly decrease the value of prey 

base habitat in the area and increase human activity, thus negatively effecting

key components. 


The acres of ungulate prey species winter range habitat that would be within a 

1-mile zone of influence from drill sites or producing wells and size of big game 
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herd unit located within and adjacent to the EIS area are given in Table L - 1 .  

Table L-1 :  

Acres of Ungulate Prey Species Winter Range Habitat Within 1-mile Zone of 

Influence From Drillsites or Producing Wells 


SDecies 1 


Rocky 

Mountain 

Goat 2 , 0 5 0  


Bighorn 

Sheep 


Elk 1 2 , 0 6 0  

Mule 

Deer 5 , 4 1 0  


Maximum 
Alternatives Estimated 

Herd 
2 3 4 Size” 

8 ,390 2 , 0 5 0  7 , 6 8 0  1 1 3  

530 4 3 0  1 0 5  

33,810 1 7 , 8 1 0  3 5 , 8 2 0  325 

1 5 , 6 0 0  1 3 , 1 5 0  1 7 , 6 8 0  2 , 6 0 0  

I/ Data taken from pages 48 to 52 in Chapter 3 of DEIS. 

The principal prey in the area is mule deer. Herd units and descriptions of 
population parameters including densities found in the EIS area are discussed on 
page 48 of Chapter 3 of the DEIS. Of the four mule deer herds mentioned, the 
northern half of the Blackleaf-Teton herd consisting of 4 - 5 0 0  deer would be most 
effected. Industry activity as projected would, for the most part, occur south of 
the designated high density winter range for the other three herds. Also, a 
healthy white-tailed deer population occupies the Antelope Butte Swamp and could 
contribute significantly as prey for gray wolf. The swamp is centrally located to 
gas field activities. 

The negative consequences that can be expected from oil and gas activity on 
wildlife, including ungulate prey species in general, are described on pages 95 to 
111 in Chapter 4 ,  as summarized by Bromley, 1 9 8 5 .  Important prey species habitats 
that would be negatively effected by particular wellsites are detailed on Tables 
4 . 1 7  through 4 . 2 0  and Figures 4 . 1  through 4 . 4  and their associated tables in 
Chapter 4 of this DEIS. Either elk or deer winter range or both occur at each site 
proposed, thus, negative trends in population that might result from field 
development could be reflected in a reduction of prey base and an indirect 
negative effect on gray wolf. 

Increased human activity in the EIS area for whatever reason, especially during

the winter season, also increases the likelihood of the killing of a wolf, either 

by mistake or purposefully. 


A number of methods can be employed to reduce the chances of these negative 

effects occurring. Firearms should not be allowed on the job or in vehicles that 
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transport workers to any job site. Industry officials should caution employees 
concerning strict enforcement and severe consequences of firearms violations, 
including loss of employment. In addition, employees should be made aware of the 
consequences under the Endangered Species Act (ESA) should they shoot a wolf or 
other threatened or endangered (T&E) species; bald eagle or grizzly bear. All 
roads in the Blackleaf EIS area that are non-essential should be closed to 
traffic, and all other roads should be locked and only opened when necessary. 
Remote monitoring of wells with gas processing occurring at a central point will 
greatly aid in developmenting a road management plan conducive to preventing an 
illegal shooting. 

All of the above concepts for lessening effects plus additional measures are given 
in the RMFWG. General management guidelines for all species and specie specific 
guidelines for deer and elk are those most applicable as management methods to 
alleviate or lessen impacts to wolves. BLM and other participating agencies are 
committed to applying all of these guidelines when permitting any human activity 
on the RMF. Some minimal lengthening of timing windows and adjustment of timing 
windows based on on-site evaluation for particular wellsites was discussed in the 
DEIS for the preferred alternative, but overall effects of these changes would be 
negligible to the gray wolf, and possibly will lessen impact on high density mule 
deer winter range. If additional unforeseeable deviations from guidelines arise 
from site-specific inspections as development progresses, additional National 
Environmental Protection Act (NEPA) and ESA compliance and consultation will be 
required. 

Considering that the above guidelines will be incorporated into any project to the 
highest degree possible, effects on gray wolf will be relative to the scope of the 
project and the success of applying the RMFWG. It is therefore obvious that 
Alternative 1 would have the least effect on gray wolf because of the few wells 
considered and production at a central facility with remote monitoring of 
wellheads. Alternative 2 would have the most effects because of the higher number 
of wells and production allowed on site. Production on site greatly increases road 
use throughout the life of a well and complicates good road managment, the key to 
lessening negative consequences. Alternatives 2 and 4 employ remote monitoring, 
but Alternative 3 is less negative as it has fewer sites. Alternative 4 (the 
preferred alternative) incorporates all of the best mitigation possible but could 
still affect wolves because of the number of wells programmed and the effects from 
production which cannot be avoided by application of timing stipulations. 

In summary, both direct (illegal killing) and indirect ( L O S S  of prey base) effects 
are possible for.the gray wolf for any of the four alternatives considered. The 
degree of effect is relative to the number of sites allowed and the mitigation 
applied. Full field development "may effect" gray wolf recovery, and therefore, 
BM is formally requesting FWS's opinion as to jeopardy. 

Grizzly Bear 

Ursus arctos horribilis 


Under the direction of the Interagency Grizzly Bear Committee (IGBC) all federal 

surface lands in the Northern Continental Divide Ecosystem (NCDE) were stratified 
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as defined in the RMFWG (51FR42853). Private lands were not classified as such but 
could contain equally valuable habitat for bears. Most of the Rocky Mountain Front 
(RMF) is classified as Management Situation I '(MS-I) habitat which indicates an 

area that contains grizzly bear population centers and habitat components needed 

for the survival and recovery of the species or a segment of its population.

Management direction for MS-I lands is to give priority to maintenance and 

improvement of grizzly habitat. The Blackleaf EIS area is totally classified as 

MSI except for a very small portion (about 1%) at the southernmost boundary along 

the Teton River Road near human habitation which is classified as MS-111. 

Management direction there is to discourage grizzly bear presence and minimize 

grizzly-humanconflicts. 


The RMF grizzly bear population has been intensively studied (Jonkel, 1983, 
Schallenberger, 1974 and 1976, Sumner and Craighead, 1973, Hamlin and Frisina, 
1974, Schallenberger and Jonkel 1978, 1979 and 1980, and Aune and Stivers, 
1981-1986). The most recent efforts from 1981 to the present, supported by joint 
funding of the Interagency RMF Task Force and under the direction of principal 
investigator Keith Aune, have used the aid of radioed bears and telemetry. Aune 
has gathered information on distribution, home range, use of habitat by season, 
food habits, population biology, density estimates, mortality, and other factors 
including effects on bears from oil and gas activity. Aune's expertise and data 
were used to formulate the grizzly bear portion of the RMFWG (BLM et.al., 1987). 

Concurrent to Aune's efforts, a process was being developed to analyze cumulative 
effects of human activities on grizzly bears and their habitats. Cumulative 
effects are defined as "The combined effect upon a species or its habitat caused 
by the current program plus a proposed activity, as well as other reasonably 
foreseeable events which are likely to have similar effects upon that species or 
its habitat. Cumulative effects can result from individually minor but 
collectively significant events taking place over a period of time." Computer
science was enlisted to store and manipulate the large amounts of data necessary 
to calculate cumulative effects and the process was labeled the Cumulative Effects 
Model (CEM) (U.S. Forest Service et al. 1987). 

The CEM was designed to provide resource managers an analytical tool for 
evaluating existing as well as potential habitat effectiveness levels and 
mortality risk relative to a proposed activity. The analysis will be quantifiable 
for a defined area, which is small enough so that the data base can be processed, 
yet large enough so that it is biologically meaningful for evaluating survival 
implications to grizzly bears. That area is called the Bear Management Unit (BMU). 

BKUs contain sufficient constituent elements and effective habitat to meet a 
subpopulation goal for adult female grizzly bears. The Blackleaf EIS area of 91 
square miles lies within the boundaries of the 322 square mile Birch-Teton BMU. 
Determinations of one bear per 18 square miles with two breeding age females with 
young have been made for this BMU (Dood et al., 1986). This results in an ' 

estimated population of 18 bears. 

Spring, following den emergence, is the most critical time of the year for grizzly

bears. Aune and Brannon, 1987, gave emergent dates ranging between March 10 and 

May 13 with a median date of April 10. Much of the Birch-TetonBMU is spring 
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habitat (Figure L-1) and the Blackleaf EIS area has been shown to be of high value 

as spring range (Figure L-2). 


Aune's data shows the importance of river valley, creek bottom, and foothills 

habitat to grizzly bears in the spring. Others, (Schallenberger and Jonkel (1980), 

Servheen (1981)' and Jonkel (1980)) recognized the importance of low elevation wet 

sites and creek bottoms to grizzly bears in the spring. Bears concentrate on these 

areas because of early snow melt from these sites and the phenology of important 

bear foods. On the RMF, bone yards located at low elevations also draw bears down 

to the foothills and flatlands at this critical time. 


Bears distribute themselves more evenly throughout the BMU during summer and fall 

(Figures L-3 and L-4) but still make significant use of the EIS area because of 

the preferred habitat features found in Antelope Butte Swamp and other riparian 

areas. Also, as buffalo berry (SheDherdia canadensis) berries ripen in the 

understories of limber pine and other berries such as chokecherry (Prunus 

virpiniana) do likewise in riparian areas bears are drawn into the habitats. 

represented in the EIS area. 


The western, higher elevation portions of the BMU are denning habitat but very 
little of this would be influenced by any alternative of the EIS as shown in 
Tables 4.17 through 4.20 in Chapter 4 of the PDEIS. The median date for den entry 
as reported by Aune, 1987 was November 8. 

Maintaining habitat and security for breeding age females is recognized as the key 

to continued grizzly bear survival in a given BMU. During Aune's studies, home 

range data was secured in the Birch-TetonBMU for three breeding-age females. The 

areas used by these females were closely aligned to Antelope Butte Swamp and 

Volcano Reef which are areas of principal interest for gas field development 

(Figures L-5,L-6,and L-7). 


Female grizzly bears are "tied to a piece of real estate" (Personal Communication, 
Keith Aune, January 1989); or in other words, display a high degree of fidelity to 
a particular area which would be represented by home range boundaries. Also, 
grizzly bear young are highly likely to follow in mother's footsteps and show the 
same fidelity to almost the same area. Thus, the Antelope Butte Swamp and Volcano 
Reef areas which were documented as being so important to the three females listed 
above are likely to be of similar importance to future breeding age females in the 
BMU . 

Roads are an integral part of the development of a gas field. Less bear use of 

habitats within 100 meters of roads in Canada has been documented (McLellan, B.N., 

and Shackleton, D.M., 1988). Some loss of special habitat will, therefore, occur 

as the field develops, but of more immediate importance, any increase in access, 

especially uncontrolled, increases the likelihood of man, firearms, and grizzly 

bears coming together at the same time and place. As indicated by study findings, 

"Most female mortality has been vithin 1 Km. of a road in the RMF study area", 

(Keith Aune, Personnel Communication, January, 1989). The first study mentioned in 

this paragraph also indicated increased vulnerability of grizzlies to both legal 

and illegal killing because of access. "All known and suspected adult and 

sub-adult grizzly deaths (11-29) since 1979, have been due to legal or illegal 
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Figure L-1 Birch Teton Grizzly Bear Management Unit. 
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Figure L-4 Distribution of Fall Grizzly Bear Observations. 
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Figure L-6 Minimum and Modified Minimum Home Range of Grizzly 257, 1983. 
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Figure L-7 Minimum and Modified Minimum Home Range of Grizzly 335, 1983. 
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hunting; most bears were shot from roads." Most other research shows similar 

conclusions concerning correlation between grizzly bear mortality and roads 

(National Wildlife Federation, 1987, and Dood et al., 1986). 


CUMULATIVE EFFECTS MODEL (CEM) 


Because the analysis of full field development in such important wildlife habitat 
was so complex and controversial, and because the principal tool to display 
effects on grizzly bear involved a new process, cumulative effects computer 
modeling (CEM), early involvement and discussions were initiated with not only the 
U. S .  Fish and Wildlife Service but also with the Montana Department of Fish, 
Wildlife, and Parks. Advice and professional opinion from biologists from these 

agencies as well as the U.S. Forest Service aided in development and selection of 

the preferred alternative, and their opinions were supported by CEM outputs. 


The reviewer is referred to the USFS publication "Cumulative Effects Analysis 

Process for the RMF Northern Continental Divide Grizzly Bear Ecosystem" (U.S. 

Forest Service et al., 1987) for descriptions of the complicated modeling 

processes and formulas used in the computer assisted analysis. The basic 

geographic unit of the CEM is the vegetation polygon (individually delineated 

units of vegetation). The model calculates values based on the inherent habitat 

values of polygons as affected by various human activities. The CEM is composed of 

two phases, the data base construction phase and the analysis phase. Within the 

data base construction phase, there are two submodels that develop the data base; 

habitat and activity. The habitat submodel uses data variables (food, cover, edge 

value etc.) to arrive at seasonal habitat values for the subunit. The activity 

submodel creates zones of influence for each activity based on nature and type of 

activity, disturbance coefficients (DC), cover-noncover relationships and 

determines the habitat values for the vegetative units within the 

zone-of-influence.The analysis phase uses results from the data base construction 

phase as data for formulas that calculate the model results;habitat effectiveness 

(HE) and mortality risk index, (MRI). 


During analysis, each wellsite and associated road and pipeline system was 
separately run through the CEM, and outputs for changes from the existing 
situation in HE and MRI were obtained for each season (Tables L - 2 ,  L - 3 ,  and L - 4 ) .  
These data were correlated with information available from Keith Aune's study, and 
che interagency group decided on the relative importance to grizzly bear and 
acceptability of each wellsite and road system in formulating of the preferred 
alternative. Other factors were discussed including relative impacts to all 
wildlife species and the significance of the site to recovering of gas reserves. 
However, the judgement as to how the grizzly bear would be affected from 
development of that site was the decisive factor as to whether or not a wellsite, 
road, or pipeline location should be included,modified, or dropped. 

As a result of these Interagency discussions, review of Aune's study data, and CEM 
analysis, the following changes were made to the sites proposed in Alternative 2 
to formulate the preferred alternative: 

1. Two wells, S-6 and S-7, located at the head of Cow Creek and 

underneath Volcano Reef were dropped in the preferred 
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Table L-2. Comparison of Cumulative Effects Model Outputs for each well site as i f  
activities occured during SPRING. 

WELL S I T E  H A B I  T A L  REDUCT ION 	 1! REDUCTION M O R T A L  I T Y  
I N  H A B I T A T  R I S K  I N D E XVALUE(HV1 -I N  HV 
E F F E C T I V E N  

I N  ZI 

B - 1 5,667 4,210 10,445 0.543 3.78 .00614 
s -1  4,272 3,284 7.87b 0.543 2.91 .00:20 
s -2  3,877 2,890 9,390 0.413 2.60 .ooc12 
s-2.4 7,221 3,195 11,595 0.372 2.87 .0x72 
ACCESS TO 
S - 2  FOR 
ALT.  4 5,381 4,021 11,495 0.468 3.61 .007 
S2.5- 150 
H I G H  ROAD 4.556 3,455 9,980 0.457 3.10 .006 
S2.5 - 151 
LOUER ROAD 5,633 4,179 10,460 0.538 3.75 .00614 
5-3 6,249 4,620 11,440 0.546 4.15 .00692 
S-4 5,953 4,412 10,930 0.545 3.96 .0065 1 
5-4.4 6,257 4,629 11,455 0.546 4.16 .009 
s4.5 
F I N A L  
PLACEMENT 8 
ROUT 1NG FOR 
S-4  f o r  
ALT. 4 4,582 3,449 9,375 0.489 3.10 .00444 
s - 5  5,057 3,782 10,675 0.474 3.40 .03530 
s 5.4 
ACCESS TO 
5 - 5  FOR 5,279 3,937 10,385 0.508 3.54 .00560 
ALT. 4 4,294 3,247 9,600 0.447 2.92 .C O O 4  
S-6 
S-6.4 
ACCESS FOR 5 , 5 9 9  4,153 11,140 0.503 3.73 .00609 

0 - ESS ( H E 1  

ALT.4 
s - 7  
S C U T  H E R N  
P::ESS 
S-i 5,814 4,305 12,645 0.460 3.87 .00639 
N O R T H E R N  
ACCESS 
S-8 
S8.L 

4,216 
4,191 

2,952 
2,583 

9,855 
10,395 

0.428 
0. LO3 

2.65 
2.32 

. C C S 5 5  

.OCS 

TO AVOID 
COW CREEK 
E-1 2,172 1,697 6,060 0.404 1.52 .00178 
E-2 4,506 3,399 10,055 0.483 3.05 .OOLS2 
E-3 3,435 2,619 8,565 0.401 2.35 .00326 
E-4 3,793 3,049 7,650 0.496 2.74 .00388 
E - 5  5,582 3,500 10,665 0.523 3.14 .00601 
E-6 5,310 4,111 10.750 0.494 3.69 .00597 

294 



Table L-3. Comparison of Cumulative Effects Model Outputs for each well site as i f  
activities occured during SUMMER. 

WELL S I T E  	 H A B  I T A L  R E D U C T  I O N  ACRES I N  S E A S O N A L  % REOUCTTON M O R T A L I T Y  
V A L U E ( H V 1  -I N  HV THE ZONE OF H A 6  I T A T  I N  H A B I T A T  R I S K  INDEX 

I N F L U E N C E  VALUE ( s n v i  E F F E C T  IVEN (MRI) 
I N  Z I  

0 - 1  
s-1 
s-2 
5-2.4 

5,667 
4,272 
3,877 
7,221 

4,210 
3.284 
2,890 
3,195 

10,445 
7,870 
9,390 
11,595 

0.543 
0.543 
0.413 
0.372 

3.78 
2.91 
2.60 
2.07 

.00614 

.OOL20 

.00412 

.OGL72 
ACCESS TO 
S - 2  FOR 
ALT. 4 
52.5-150 5,381 4,021 11,495 0.468 3.61 .007 
n i t n  ROAD 
S2.5-151 4,556 3,455 9,980 0.457 3.10 .006 
LOC'ER ROAD 
5 - 3  5,633 4,179 10,460 0.538 3.75 .00614 
s-4 6,249 4,620 11,440 0.546 4.15 .00692 
5-4.L 5,953 4,412 10,930 0.545 3.96 .00651 
s4.5 6,257 4,629 11,455 0.546 4.16 .009 
F I N A L .  

0 - ESS ( H E 1  

PLAZEPENT & 
ROdT I N t  FOR 
s-4 f o r  
ALT. 4 
5-5 
s 5 . L  
ACCESS TO 

4,582 
5,057 

3,449 
3,782 

9,375 
10,675 

0.489 
0.474 

3.10 
3.40 

.0w64 

.00530 

S - 5  FOR 
ALT. 4 
5-6 5,279 3,937 10,385 0.508 3.54 .00560 
S-t.L 4,294 3,247 9,600 0.447 2.92 .0g06 

ACCESS FOR 
A L T  .L 
5 - 7  5,599 4,153 11,140 0.503 3.73 .00509 
S2:: ' E R N  
hCtEfS  
s-7 5,814 4,305 12,645 0.460 3.87 .00639 

h ' 3 R T e E R N  
ACCESS 
S - E  4,216 2,952 9,855 0.428 2.65 .0?555 
S2.L 4,191 2,583 10,395 0.403 2.32 .OC5 
13 AVOID 
3;CREEK 
E - 1  2,172 1,697 6,060 0.404 1.52 .OOi78 
E - 2  4,506 3,399 10,055 0.483 3.05 .00L52 
5-3 3 * 435 2,619 8,565 0.401 2.35 .00326 
E - L  3,793 3,049 7,650 0.496 2.74 .00388 
E - 5  5,582 3,500 10,665 0.523 3.14 .00601 
E-6 5,310 4,111 10,750 0.494 3.69 .00597 
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Table L-4.Comparison of Cumulative Effects Model Outputs for each well site as if 
activities occured during FALL. 

S E A S O N A L  
WELL S I T E  H A B I T A L  R E D U C T I O N  ACRES I N  H A B I T A T  

% REDUCT I O N  M O R T A L  I T Y  
VALUE ( H V L  -I N  nv IN H A B I T A T  R I S KTHE ZONE OF VALUE ( S H V l  E F F E C T I V E N  (MRI) 

INDEX 

I N F L U E N C E  ESS ( H E 10 

B-
s- 1 
s-2 
s-2.4 

4,707 
4,319 
4,883 

3,592 
3,226 
3,620 

7,870 
9,390 

11,595 

0.598 
0.460 
0.421 

2.94 
2.64 
2.97 

.00444 

.00456 

.00533 
ACCESS TO 
S-2 FOR 
ALT. 4 
S2.5- 150 5,813 4,340 11,495 0.506 3.56 .008 
H I G H  ROAD 
S2.5 - 151 4,949 3,749 9,980 0.496 3.07 .007 
LOWER ROAD 
s-3 6,630 4,962 10,460 0.634 4.07 .00692 
5-4 7,125 5,254 11,440 0.623 4.31 .00798 
S-4.4 
54.5 

6,574 
7,515 

4,868 
5,591 

10,930 
11,455 

0.601 
0.656 

3.99 
4.58 

.00722 

.010 

1 6,623 4,958 10,445 0.634 4.06 .00692 

F I N A L  
PLACEMENT & 
ROUT I NG FOR 
FOR S-4 FOR 
ALT.  4 
s-5  5,216 3 * 944 9,375 0.556 3.23 .00518 
s 5.4 '5,710 4,290 10,675 0.535 3.52 .00586 
ACCESS TO 
S - 5  FOR 
ALT. 4 
S-6 6,045 4,524 10,385 0.582 3.71 .00632 
S-6.4 4,799 3,652 9,600 0.500 2.99 .007 
ACCESS FOR 
ALT.4  

5 - 7  6,275 4,656 11,140 0.563 3.82 .00684 

S O U T H E R N  

ACCESS 

5-7 6,251 4,639 12,645 0.494 3.80 .00680 

N O R T H E R N  

ACCESS 

s-a 4,477 3,135 9,855 0.454 2.57 .006 

sa.4 4,339 2,690 10,395 0.417 2.20 . O X  

TO AVOID 
COW CREEK 
E - 1  2,451 1,918 6,060 0.404 1.57 .00199 
E - 2  
E-3 

4,855 
3,747 

3,464 
2,844 

10,055 
8,565 

0.483 
,o .438 

3.00 
2.33 

.00485 

.00364 
E - 4  5,061 4,046 7,650 0.662 3 .32  .00519 
E-5 7,158 4,564 10,665 0.671 3.74 .00795 
E-6 6,977 5,387 10,750 0.649 4.42 .00783 
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2. 

3 .  

4 .  

alternative. This particular area was considered crucial to 
grizzly bear and has been central to activities of breeding-age 
sows, (Figures L-5,  L - 6 ,  and L - 7 ) .  The-area also has a 
multitude of other important wildlife values. Accessing these 
two sites while holding impacts to an acceptable level was not 
considered very probable. 

A new road design to access S-8 by skirting around the Cow Creek area 
was made. This was done in order to keep man's influence on grizzly bear 
habitat in the Cow Creek/Volcano Reef area to a minimum. 

The S-4 site and associated road and pipeline on the south side of Muddy 

Creek were relocated to lessen impacts. The pipeline was totally 

redesigned and will now follow the new roadway, rather than opening a 

new path through important grizzly bear bedding cover and riparians to 

the east of the wellsite. 


The S-2 site was extremely difficult to design to a minimal and 
acceptable level of negative influence on grizzly bear. It is located 
within a highly used grizzly bear complex just upslope (1 /4  to 1 / 2  mile) 
of the Blind Horse and Rinkers Creek riparian areas. The wellsite is in 
an extremely dense limber pine-juniper habitat component which is 
principally used for bedding after bears have been feeding in the 
riparian areas. 

Originally, the road to S-2was designed to come from the county road 
almost due east and climb up through the Blind Horse/Rinkers Creek 
ripirian areas. Upon initial analysis, it was agreed that such a road 
and wellsite location would be extremely detrimental to grizzly bears in 
the Blackleaf/Teton BMU; and that if a road could be designed to come 
off of an existing road to the south (which had been upgraded for a 
drilling project in 1985), and that S - 2  could be moved westward to get 
further away from the riparian areas the level of negativity would be 
significantly reduced. 

Thus two.road routes were so designed, one high thru the Blind Horse 
Outstanding Natural Area and one lower which switchbacks through the 
upper portion of Blind Horse Creek. Each leads to a separate S - 2  
wellsite, and both sites are west of the original S-2 in Alternative 2 .  
The group felt that without a doubt the lower route was less impacting 
than the upper, but was still located in a critical area. Concern was 
expressed about the pipeline route should the well be a discovery. It 
was felt that a pipeline lane through such heavy cover would be 
detrimental as it would entice people to use it as a travel lane. 
Consequently, the pipeline was designed to travel down the access road 
until it gets close to grassland prairie near Rinkers Creek and then cut 
through cover for only about a 1/4 mile onto the grassland. 

In the future, as the CEM is refined and validity and sensitivity tests are 
performed on it, its utility as a tool of analysis and aid in helping make 
management decisions will become more meaningful. At this point in time, it is 
most useful as a comparative tool; comparing one road route to another, one 
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wellsite to another, combinations of activities compared to other combinations, or 

one complete alternative to another. It is in this context that the following 

analysis is structured. 


INDIVIDUAL WELL ANALYSIS 

Tables L-2 ,  L - 3 ,  and L-4 list the outputs for the exploration of each proposed 
well including associated roads for each season, as if no time and space 
requirements were applied to the site and no activities other than that particular 
wellsite were to be added to the activities already existing in the BMU. Some 
wells have more than one analysis because they were calculated with different road 
routes, mostly due to alternative formulation (Tables L-2,  L-3 and L - 4 ) ,  as 
previously explained. These tables show which wells would influence the most 
important grizzly bear habitats and how much the HE would be lowered and the MRI 
raised. 

Two factors provide a relative index of the effects of a particular wellsite on 

grizzly bear habitat; one related to quantity and one related to quality. The 

acres of habitat within the zone of influence (ZI) of a particular project 

indicate the amount of habitat affected, and the seasonal habitat value (SHV) of 

these acres is an index to the habitat's quality. 


The acres of spring habitat within the zone expected to be negatively influenced 

by activities necessary to explore each well ranged from 6 ,060  acres for E - 1  to 

12,645 acres for S-7 (with a northerly access route) (Table L - 2 ) .  Most wells 

influence about 9 -10,000acres of habitat. 

Aune, 1 9 8 7 ,  mapped spring habitat in the Teton-Birch Creek BMU (Figure L-1) and 

determined that over 80% of this element lay outside of the National Forest. 

Slightly less than 60% of the BMU was classified as spring habitat, yet influence 

zones for all sites are almost totally spring range (Tables 4 . 1 7  through 4 . 2 0  and 

Figures 4 . 1  through 4 . 4  of the DEIS). 


According to Aune, 1 9 8 7 ,  the BMU contains 512.1km2 (126,080 acres) of spring 

habitat. As previously mentioned, the typical well in this gas field would 

influence about 9 - 1 0 , 0 0 0  acres of spring habitat. Comparing Aune's spring range 

map to computer outputs would indicate that exploration and production activities 

associated with field development for the average wellsite, if not mitigated by 

timing windows or other measures, would negatively affect 7 to 8% of the grizzlies 

spring range. 


If the activity associated with each well was to be permitted during the spring, 

the change in HE for the acres influenced would decrease in a range from 1.96% at 

E-1 to 6 . 1 8 %  at E-6. Generally, however, adding a wellsite to the BMU reduces the 

HE in ZI by about 4%. If exploration activity were to be undertaken during the 

summer or fall periods, the reduction in habitat effectiveness levels would range 

from 1.52 to 4.15 and 1 . 5 7  to 4.42,respectively. These numbers are not as large 

as the reductions in spring, but the HE levels for the existing situation are 

significantly less than those for the spring period (Table L - 2 ) ,  and the area 

qualifying as summer and fall range is more expansive. 


Seasonal Habitat Values (SHVs) for the acres in the ZI in spring ranged from 

0 .5888  at E - 3  to 1.095 at E-4. Most step-out wells exhibited SHVs of around 0.8. 
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It is apparent that as a general rule grizzly bear habitat affected by proposed 

sites at the southern end of the EIS area were not as high value as that in the 

middle and northern end. 


This individual well analysis was most important in comparing the level of impact 

from one well to another by season and for alternative formulation, but at this 

stage of model use and development the interpretation of the magnitude of the 

number changes are difficult to relate to. Since roads and possibly pipelines are 

to be shared in full field development, operations are staggered over long periods 

of time; and mitigation .including time and space restrictions and remote 

monitoring are to be applied, the magnitude of the numbers expressed in this 

individual well analysis are exaggerated. 


COMPARISON OF ALTERNATIVES 


Cumulative Effects Modeling outputs for the existing situation plus each 
alternative at full production are presented in Table L - 5 .  Significant amounts of 
roading have already occurred in the BMU and much of this is in the EIS area. This 
roading has contributed to the reduced HE in the BMU. Fortunately, most of the 
heavy use of these roads is only during the fall hunting season. Habitat 
effectiveness has already been reduced 1 9 . 3 1 ,  2 9 . 7 8 ,  and 45% in the spring, 
summer, and fall, respectively. 

Outputs were calculated for each alternative at full production to see what the 
increases in negative influence on grizzly bears and their habitat would be. 
Again, the relative meaning of the magnitude of the number changes is difficult to 
interpret with such a new model. But, as expected, the greatest negative effects 
occur when the most sites are developed with the most on site activity 
(Alternative 2 ) .  Increases from the existing situation in per cent reduction in HE 
and MRI are given in Tables L-6 and L-7 .  As shown the greatest increase in 
reduction in HE and increases in MRI occur in Alternative 2 in the spring as 2.73 
and 0 . 1 0 3 % ,  respectively. Effects lessen as the number of sites are reduced and 
less production activity occurs on site (Alternatives 4 ,  3 ,  and 1). 

As previously discussed, the face of the Rocky Mountain Front and riparian areas 

of the adjoining prairie are critically important to grizzly bear during the 

spring. Care should be taken (and has been in siting past proposals) to separate 

oil and gas activities from important high -.-duespring habitats by avoiding them 

in both time and space. Time mitigation is generally easy to apply, especially 

during exploration, by adhering to a fall drilling window. Special mitigation may 

be harder to apply and exploration of some adjacent sites may be staggered over 

years. 


SIMULTANEOUS EXPLORATION AND PRODUCTION 


Until all sites have been explored and the final production scenario has actually 
been defined, all scheduling of exploration wells will be conjecture. BLM cannot 
dictate to a lessee or unit manager when to file an Application for Permit to 
Drill (APD), but BLM could delay approval of an APD for a drilling season if too 
many activities were scheduled and the existence of an endangered species was in 
question. Each year as the field develops new levels of impact would be exerted on 
grizzly bears and the new impacts would be additive to those still existing 

299 



0 

0 
0 

9 

0 

0 

I , o  

ala 

- l m  

t a l  

0 

0 

W 

W 

0 

01 

3 

Q 0 

0 
rl m 
U r D N  

- r l  
.n \ o m  
U m . 

m 
U m 

a 9 m r l  
0 - N  
-l 
L1 m m . 
a 
al u .. 
In N W 

O Q  

4 U r l  

c U VI U ca,
4 o a  

-l ? Q.2 m 
U N 0 - 4  . .  
U N r l . rl

al 
Q
0 

L1 Q
& m hr l h  m 
I, - w 
3 m o m 

U m . U 
W m 
L1 
w 4 

4 

V 

N a h  
- 4  W 4 

m 0 m 4 4 4 
m r l . 3 U 

U 
-.I x W 

d .  

3 
c e m  e 

R 0 2  4 U 

? 
m . .  

c U Q .-l U 
al - m u m U 

4 m o c r l  3E N N . m r l  W 
M -40) L.n 3  
c n 
m rl V I 0  

rl M mrl C 1 . n  m u  W 
L1 . N  a 3 
m m m m r l Q  

U m . m m  4 
m U I ,  U 

Q 
c c( W 

m W v )  
rl 5 1 ,  urn E 
4 0 VI 

m u  d I, 
Mm L : m  

d L1 
4-3
3 c  

n 

U VI 
L1 

m 
U 

0 

Q
Q 

Q 
- U m 

- I C  

m 4  
m m  
u r n  
o w  

m 
m 
U 

3 n u  .4 

a l M  x m  VI 

N N 
O 
. r l n  r l u  

4 43 c  3 

-l 
U 

N Q C  PJ in 

m 9 m m 3 u  
. . N  al L. 

-1 m U r n  - W  01 
4 U m . m 3In I m W 

c( u 

al J 3-r 0' U

m - 1  - w  n 
N V I 3  m u d al 
W 3 c z  U 

4 X 
m 
N 

W 3c53 c  
- 3  

W 

U 
4 3 L . >  
4 0  
c c  -> 

a 
u c I  

s n  C L .  
C 0 c m 
O M O a l- l e  - u  
U d  u a la J  C 
Q I ,  Qrl  v: 
o m
I , w
o x  

O L U
l d cn 4  
I d - I 

m 
C 
0 
3 

0 0  v 
1 1 1 m 

al 
m c U 

0 0  4 
m 

J O  J C  4 

rl N . t 

U U U U 
m m a m 
I, I, I, I, 

U U 
al 0) U u 
4 rl d rl 
4 U 4 4 

300 



C 

al 

L: 

0 

9 

U 

0 0  

C 
al 
.c
3 

h 
cil 
r 
v 

rl 

0 
m 
m 
Y . 7 n m n 
U E ? ? ?  
..IC 0 0 0 4  

W 

m 
al 

d 

U 
m 
Y 
U 

d a 

c

* 
W 

m 
h 

al 
m 
a 

v 

- C  

rl 
U 
m 
U 
rl 
ln 

M 
rl 
&I 
ln 
d

K 


al 
U 

Y 

(Y 

C 
0 


m 
al 

h n 

h 

W
E 
m 
m 
2 
4 

U 
u 


(Y 
(Y
Rl 

Y 
m 
-.I 

n 
m
U 

C 
d 


e c  
..I4 

U Y  s s  
P O
a l oe k  


CL 
Y 
C d 
$ 2  
I, 
W Y n . m  d c) U N 

301 



0 

4 

4 

3 


W 

U m 


rl 

al 
m a 

L1 

0 


4 


0 


m 
al> 

m 
4 


U d  
e El d 
rl 
U m 

U 
rl 
m 

L1 


(Y 

x n 
h 

3 
m 
rl
d 


A 
U 

- 4 N r n 0 3  
0 0 0 0 

9 9 9 9  
0 0 0 0  


. . . .  

0 0 0 0  


- 4 N I D  
a l o o o
, 8 9 9 9
m o o 0  

l n I D h - 4  
4 4 d N 

d 4 d d. . . .  

0 0 0 0  


r n h 4 I D
o o - 4 4
9 9 9 9  
0 0 0 0  


N U 0 3 0  
m m m o

9 9 9 1  
0 0 0 0  


302 


C 



including effects of producing wells. As exploration ceases and production 

activities are defined the additive (cumulative). effects will lessen. 


In the scenario described.in the preferred alternative the years of the greatest 
negative effects on grizzly bears would be when more than one well in the EIS area 
is in the exploration phase. This is apparent when Tables L-2,L-3,L-4 showing HE 
and MRI for individual wells are studied. Relative effects of combinations of 
explorations occurring in the same year can be envisioned. It would appear that 
during 1 9 9 3 - 9 4 ,  when S - 4  and S-5 are both in the exploration phase the highest 
impacts would probably occur (see Table L - 8 ) .  

Thus as one can see on Table L - 9  the 'increase in HE is over three times greater 
during the years when these more difficult wells, S - 4  and S - 5 ,  are being explored 
than when full production is reached in the preferred alternative. It would appear 
that during these years the maximum negative effect on bears would occur. In other 
words, the maximum reduction in HE anticipated would be 2 6 . 4 6 %  if S - 4  and S - 5  were 
explored during the spring periods of 1993 and 1994  (Table L - 8 ) ,  and this 
reduction is 7 . 1 5 %  greater than the reduction existing for the BMU at the present 
time (Table L - 9 ) .  Should the field develop at a slower rate and less overlap in 
drilling of exploration sites occurs, less maximum reduction in HE for any given 
year would result. The sequence of events proposed are very ambitious and less 
activity than proposed would likely be the real situation for any given year. 

Table L - 8  

Years of maximum effect on grizzly bears, 1 9 9 3 - 9 4 ,  when two of the more difficult 
wells are being explored ( S - 4  and S - 5 ) .  

HV 


HE 


X Reduction 

Habitat Units 

Reduced 


MRI 


SPRING SUMMER FALL 

.642  .511 . 560  

.472  .339  . 2 9 1  

2 6 . 4 6  3 3 . 6 6  4 8 . 0 0  

3 7 , 0 4 5  3 7 , 4 6 8  5 8 , 5 7 1  

.lo3 .121 . 3 3 0  
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Table L-9 


Increase in the percentage of reduction in Habitat Effectiveness in the BMU as 
compared to Existing Situation for all alternatives and during the years of 
maximums negative effect, 1993-941’ 

ALTERNATIVE 1 3 4 2 S-4 & S-5 during 
1993 & 1994 

Spring 0.8 1.18 1.72 2.73 7.15 

Summer 0.04 0.33 0.42 1.26 3.88 

Fall 0.04 0.33 0.39 1.43 3.00 

1) These modeling outputs assume that exploration of these two wells is 

occurring thru all seasons. 
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DETERMINATION OF EFFECT FOR GRIZZLY BEAR 

The Interagency Rocky Mountain Front guidelines will be adhered to except for 
minor variations as identified in the EIS., i.e. timing window in Alternative 4 .  
Guidelines applicable to grizzly bear include the general management guidelines on 
pages 3 and 4 and the grizzly bear specific guidelines on page 10 (BLM et. al. 
1987). 

Application and adherence to these guidelines will significantly lessen the 
adversity of these activities, especially exploration which can be programmed in 
an appropriate late summer or fall drilling window. Effects from production are 
harder to mitigate. Employment of remote monitoring (Alternatives 1, 3 ,  and 4 )  and 
proper road management (all alternatives) will lessen, BUT NOT ELIMINATE these 
adverse effects, therefore, we must determine that grizzly bear may be affected by 
any of these alternatives and we request a Fish and Wildlife Service opinion on 
each. 
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Table G-5 

Results of Cumulative Effects Modeling for the Existing Situation in the Birch-Teton Bear Management Unit and, for four Production 

Scenarios given as 

Alternatives in the Blackleaf EIS. 


BASE ALTERNATIVE ALTERNATIVE ALTERNATIVE ALTERNATIVE 
EXISTING SITUATION 1 3 4 

2 
SPRING SUEMER FALL SPRING SUWER FALL SPRING SLR.tlER FALL SPRING S W R  FALL SPRING 
SUMER FALL 

Bv .642 511 .560 .642 .511 ,560 642 ,511.560 
.642 .511 560 .642 .511 .560 

AB .518 .359 308 .513 .358  .308 511 .357.306 
,507 .356 ,306 501 .352 ,300 

x 
Reduc
tion 19.31 29.78 45.00 20.11 29.82 45.04 20.49 30.I1 
45.33 21.03 30.20 45.39 22.04 31.04 46.43 

Eabitat 
Units 
Reduced 

27,035 33,142 54,907 28,148 33.190 54,952 28,684 33,509 
55,313 29,439 33,611 55.378 30,852 34 ~ 555 56,650 

0 

MRI .087 .115 .324 .092 .115 ,325 .094 ,116.326 
, 0 9 8  .117 .327 .lo3 .121 .332 

Alternative 1: 
Provides for production of 1-13, 1-19, 1-5, 1-8wellsites with a central gas plant. Only 
difference between this and existing situation is year long operation at the sweetening 
plant and access roads to wellsites. 

b 


Alternative 2 : 
Provides for production of all wellsites except exploratory wells. Includes production 
facilities at each wellsite, therefore, there is a zone-of-influence around each wellsite 
plus access roads. 

Alternative 4 :  
Provides for production of all wells except S-6 and S-7 and the exploratory wellsites. 
Includes 24 hour operation of sweetening plant, utilizes remote monitoring of wellheads, 
year long use either for high or low use. One Basic AssumDtion used: gas use will not raise 
any use of the road above what it is classified in the existing situation because of remote 
monitorinp;, 

Alternative 3: 

Same situation as Alternative 4 except fewer wellsites are programmed. 
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Table G-6 

Per Cent Reduction in Eabitat Effectiveness (E)by season for the existin8 situation (base)  and each Alternative and increase in 
(BE) when at full production. 

ALTERNATIVE 

EXISTING 
SITUATION 
(BASE) 

1 
45.04 

3 
45.33 

4 
45.39 

2 
46.43 

SPRING 

INCREASE FRW EASE 

19.31 

20.11 
0.04 

20.49 
0.33 

21.03 
0.39 

22.04 
1.43 

SuE.MER FALL 

INCREASE FRCM EASE 	 HE INCREASE FRCU EASE 

29.78 45.00 

0.8  29.82 0.04 

1.18 30.11 0.33 

1.72 30.20 0.42 

2.73 31.04 1.26 
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Table G-7 

lortality Risk Index (MRI) by season for the existin8 situation (bare) and each Alternative and increase in MRI when at full 
iroduction. 

SPRING 

aTERNATIVE MRI INCREASE FRU4 BASE 

ZISTING 0.087 
3ITUATION 
:BASE) 

1 0.092 
1,325 0.001 

. 1 0 . 0 9 4  
I .  326 0.002 

Ir  0.098 
3.327 0.003 

2 0.103 
I .  332 0.008 

SuMlER FALL 

!s INCREASE FRU4 BASE 	 M(I INCREASE FRW BASE 

0.115 0.326 

0 . 0 0 5  0.115 same 

0.007 0.116 0.001 

0.011 0.117 0.002 

0.016 0.121 0.006 
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Biological Opinion 
UNITED STATES 


DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 

F i s h  and W i l d l i f e  Enhancement 

F e d e r a l  B ldg. ,  U.S. Courthouse 
301 Sou th  Park 
P.O.  Box 10023

IN REPLY REFER TO:
M.02 	B l a c k l e a f  O i l /Gas  Montana 59626 December 20, 1989 

F i e l d  Development 

MEMORANDUM 


To: 	 D i s t r i c t  Manager, Lewistown D i s t r i c t  O f f i c e ,  Bureau o f  Land 
Management, Lewistown,  MT 

From: 	 F i e l d  S u p e r v i s o r ,  Montana/Wyoming F i e l d  O f f i c e ,  F i s h  dnd W i l d l i f e  
Enhancement, U.S. F i s h  and W i l d l i f e  S e r v i c e ,  He lena ,  MT 

S u b j e c t :  S e c t i o n  7 C o n s u l t a t i o n  - B l a c k l e a f  O i l  and Gas F i e l d  Development 

T h i s  i s  t h e  U.S. F i s h  and W i l d l i f e  S e r v i c e ’ s  ( S e r v i c e )  b i o l o g i c a l  
o P i r . i o n  p r e p a r e d  i n  response t o  y o u r  September 19,  1989 r e q u e s t  f o r  
f o r m 1  c o n s u l t a t i o n  under  S e c t i o n  7 o f  t h e  Endangered Species A c t  on t h e  
B l a c k l e a f  O i l  and Gas F i e l d  Development Env i ronmen ta l  Impact  Statement .  

T h i s  b i o l o g i c a l  o p i n i o n  c o n s i d e r s  t h e  e f f e c t s  o f  f i e l d  development  i n  
t h e  S l a c k l e a f  a rea  ( F i g u r e  1.1, Appendix A )  as o u t l i n e d  i n  ;he p r e f e r r e d  
a l t e r n a t i v e  ( A l t e r n a t i v e  4) o f  t h e  P r e l i m i n a r y  D r a f t  Env i ronmen ta l  Impact  
Statement  ( P D E I S ) .  T h i s  o p i n i o n ,  however, i s  r e s t r i c t e d  i n  scope t o  t h e  
e x i s t i n g  w e l l s  and t h e  s t e p - o u t  w e l l s  i d e n t i f i e d  i n  A l t e r n a t i v e  4 and does 
n o t  t s v e r  t h e  s i x  e x p l o r a t o r y  w e l l s  i d e n t i f i e d  2s p a r t  o f  a i l  2 : t e r n a t i v e s  
an? ’yzed  i n  t h e  PDE1.S. The P T - I S  and L i o l o G i c a l  d s s ~ s s m 2 n t  f s r  endangered 
anc :nreatened species do nc: m a l y z e  :he consequences o f  a l l  s:ages o f  o i l /  
gas x t i v i t i e s  a s s o c i a t e d  w iLh  t h e  s i x  e x p l o r a t o r y  w e l l s .  Based on C o m e r  
v .  	 ? u r f o r d ,  836 F 2d 1521, t h e  Endangered Species A c t  r e q u i r e s  t h e  S e r v i c e  t o  
c o r s ‘ j e r  a l l  s tages o f  t h e  agency a c t i 3 n  (i. e ,  e x c l o r a r i c n  t n r o d g r l  p rZ3c : i on  
anc 53andonment) i n  i t s  b i s l o c j i c a l  o p i r i o n  u s i n g  t n e  b e s t  s c ’ e n t i f i c  ?nd 
c c r r r ? r c i a l  d a t a  a v a i l a b l e .  AccDrdinc :3  CDnner v .  3 ~ r ’ ~ r d ,st5;ed 
c 2 r . s - I t a t i o n s  on o i l / g a s  a c r i v i L i e s  coes n o t  meer :ne i nLen :  c f  r n e  
Enaazgered Species A c t .  T h e r e f o r e ,  b e f o r e  dn a p c l i c a L i o n  f o r  g e r m i t  
io a r i l 1  (APD)  f o r  any o f  r;he s i x  e x p l c r a t o r y  w e - i s  can be apprcved,  
t h e  Sureau o f  Land Management (BLM) must  assess :he consequences o f  a l l  
s tages  o f  i t s  a c t i o n s  and submi t  t h i s  i n f o r m a t i o n  a l o n g  w i t n  a r e q u e s t  f o r  
f o r m 1  c o n s u l t a t i o n  t o  t h e  Serv i ce .  Upon r e c e i v i n g  a r e w e s t  f o r  formal 
c o n s u l t a t i o n ,  t h e  S e r v i c e  w i l l  i s s u e  a c o m r e h e n s i v e  b i o l o g i c a l  o p i n i o n  
c o n s i d e r i n g  a l l  s tages o f  t h e  a c t i v i t y .  

Based upon our r e v i e w  o f  t h e  b i o l o g i c a l  assessment and t h e  September 1989 
P D E I S ,  t h e  S e r v i c e  concurs  w i t h  t h e  c o n c l u s i o n s  reached i n  :he b i o l o g i c a l  
assessment t h a t  t h e r e  w i l l  be no adve rse  e f f e c t s  upon t h e  b a l d  e a g l e  and 
p e r e g r i n e  fa lcon. T h i s  b i o l o g i c a l  o p i n i o n  c o n s i d e r s  t h e  p o t e n t i a l  e f f e c t s  
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of  exploration, development and production from the two existing wells (1-5
and 1-81 that are producers, the two existing shut-in wells (1-13 and 1-19],
six step-out wells (S-1,  S-2, S-3, S-4, S-5, and S-8) and one injection well 
on the grizzly bear and gray wolf (Figure 2.9, Appendix B). The overall 
environmental acceptability of the proposed actions are not considered. 
The Service has examined the proposed actions in accordance with the 
procedural regulations governing interagency cooperation under Section 7 
of the Endangered Species Act of 1973, as amended (50 CFR 402 and USC 1531 
et seq. 1 .  

B IOLOG ICAL OP IN ION 

It is the Service'; biological opinion that field development in the 
Blackleaf EIS analysis area as outlined in Alternative 4 of the PDEIS and 
biological assessment is not likely to jeopardize the continued existence o f  
the grizzly bear and gray wolf. The scope of this opinion does not include 
the exploratory wells identified in Alternative 4. 

This opinion is contingent upon: 

1. 	 the project being designed and implemented as described in the 
preferred a1 ternative identified in the PDEIS and biological
assessment and as summarized in the project description of this 
opinion; 

2. 	 the mitigation and coordination measures outlined in the PDEIS,
biological assessment, and in this opinion (reference PROJECT 
DESCRIPTION) are implemented and followed: 

3. 'technology is available to remote monitor the well heads: and 

4. no more t n m  two step o u t  wells may be drilled ccncurrently. 

PROJECT DESCRIPTION 

The Blackleaf EIS identifies alternatives for field development of the two 
Known gas structures (known as the 131 acki eaf Prcduction Unir) and estml i shes 
the sideboards that govern the extent ana manner in which field develcpment
will occur. Full field development includes all development activities 
including exploration o f  step out wells, production facility development,
placement o f  transportation networks and abandonment. 

The Blackleaf Production Unit currently has two producing wells (wells 1-5 
and 1-81 and two shut-in wells (1-13 and 1-19) capable of production. The 
preferred a1 ternative f o r  field development consists of the following: 

Existing Wells 
Shut-in Wells brought on line 
Injection We1 1 s 
Step Out Wells 

Total Wells 11 
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Gas Processing Faci 1 ity 

Total Road Miles in Use 
Total New Road Construction 

New Pipeline Outside o f  Road ROWS 
New Pipeline Inside o f  Road ROWS 
Existing Pipeline 

Total Pipeline Hi les 

Time Frames 

Active Dri 1 1 i ng Program
We1 1 Field Maintenance 

Abandonment and Rehabi 1 i tation 

1 

63.45* 
6 . 5  

23.9 miles 
12.65 miles 

3.25 miles 

39.8** 

1991-2003 
1983-2026 
2024-2026 
(last 2 years
of field life) 

* 	Th total road miles figure reflects counti ome segments of the total 
road system multiple times since some segments would be used to access 
multiple wells. This was done to give the reader the total length of 
road to be used for each well site. 

** 	The reason for high number of pipeline miles is that each well is metered 
at the gas plant requiring a separate 1 ine for each we1 1 .  Many of these 
pipelines will be laid in the same right-of-way. 

A central.gas processing facility would be located on private surface 
over Federal minerals (T26N, R8W, Section 8 ) .  thus eliminating the need f o r  
production faciliLies at each wellhead. Tne only facilities located at each 
we'lsite would be the wellhead, some corrcsion ink'3itot-s ( t o  Se injected
inro the gas Stream prior t3 putting i t  into the piDeline) contained inside 
a small building on-site and separation and dehydrztion facilities for 
separation of water, gas and gas condensate. Each wellsite would be remotely
monitored f rom the central gns processirg facility via computer capabilities.
Initially, each well would be visited a maximum o f  once per aay unless there 
were problems. This level of visizaticn would occ~:pduring m e  first year 
or at lenst through the first winter until ell proclems are worked out. 

The gas bearing geologic structures being tapped by the wells will cease 
production in about 25 years at which time the weliheads, gas processing
facility, pads and roads would be removed and rehabilitated to as near 
natural conditions as possible. 

Wellsite access roads in the EIS area will be closed to motorized use by
the public. Existing arterial and collector routes in the EIS area will 
remain open to public use to maintain existing access tc public lands 
(Figure 4 . 4 ,  Appendix C). Seasonal closures for h'ldlife purposes and 
resource protection will remain as currently managed. Roads which access 
non-producing we1 1 s wi 1 1  be closed and reclaimed. 
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A1 1 we1 1 s i t e  cons t ruc t i on ,  maintenance and o t h e r  p roposa ls  and a c t i v i t i e s  
would be r e q u i r e d  t o  meet t h e  f o l l o w i n g  requi rements:  

1. 	 use a J u l y  15 t o  December 15 t i m i n g  window f o r  any a c t i v i t y  l oca ted  
i n  t h e  areas cross-hatched on t h e  A l t e r n a t i v e  4 map (Appendix B)  t o  
min imize  d i s r u p t i o n  t o  w i l d l i f e  species.  W i t h i n  t h i s  t ime  p e r i o d  t h e  
a u t h o r i z i n g  agencies would s e l e c t  t h e  a p p r o p r i a t e  105 day (3-1/2 month)
o p e r a t i n g  pe r iod  which would have t h e  l e a s t  adverse impact  on w i l d l i f e ;  

2 .  	 s i t e  c o n s t r u c t i o n  would be a l lowed t h e  f i rst  year  o f  o p e r a t i o n  and 
d r i l l i n g  a l lowed t h e  f o l l o w i n g  yea r  i f  i t  appears b o t h  cannot be 
completed w i t h i n  t h e  p resc r ibed  t ime  window; 

3. 	 a l l  p roduc t i ve  w e l l s  w i l l  be remote ly  mcn i to red  t o  min imize  maintenance 
v i s i t s :  

4. 	 proposa ls  f o r  concur ren t  a c t i v i t i e s  ( t o  be a c t i v e  d u r i n g  t h e  same p e r i o d )  
must be separated by a t  l e a s t  a ma jor  d ra inage i n  c r i t i c a l  areas o r  a 
minimum one m i l e  d i s t a n c e  a t  t he  agencies d i s c r e t i o n  based upon s i t e  
s p e c i f i c  l o c a t i o n ,  resources and topography; 

5. 	 areas n o t  cross-hatched on the  A l t e r n a t i v e  4 map (Appendix B)  a re  areas 
w i t h  t h e  l e a s t  r e s t r i c t i o n s  due t o  w i l d l i f e  h a b i t a t  and cou ld  s u s t a i n  
year- round o i l  and gas a c t i v i t y :  

6. 	 APDs must be f i l e d  120 days i n  advance o f  any proposed a c t i v i t y  so t h a t  
t h e  r e q u i r e d  eva lua t i ons  may be compl e ted :  

7 .  	 t h e  Management Guide1 ines  f o r  Se lec ted  Species, Rocky Mountain Fron t  
(RMF)  S tud ies  (RMF Gu ide l i nes ) ,  w i l l  be a p p l i e d  t o  a l l  o i l  and gas 
a c t i v i t i e s :  and 

8. 	 a no f i r ea rms  p o l i c y  as requ i red  by t h e  RMF Gdide’ ines fo r  company 
employees w n i i e  on du ty  w i l l  De en forced.  

Cur ren t  S ta tus  o f  the  G r i z z l v  Bear 

There i s  an est imated c u r r e n t  p o p u l a t i o n  of  549-813 g r i z z l y  Dears f o r  t he  
Lo-tnern Cont inenta l  D i v i d e  g r i z z l y  Dear ecosys te r  (Montana Department of 
Fish.  W i l d l i f e  and Parks, G r i z z l y  Bear E I S ,  1986). Us ing aaca from Aune e t  
a l .  ( I n  Prep. ) ,  the  Serv i ce  est imated f o r  purposes o f  t h i s  c o n s u l t a t i o n  a 
p o p u l a t i o n  o f  34.3 t o  45.7 g r i z z l y  bears i n  t h e  B i rch-Teton  Bear Management 
U n i t  (BMU).  Counts i n  t h e  Bi rch-Teton co re  s tudy area  o f  marked and unmarked 
g r i z z l y  bears (undupl i c a t e d  bears)  minus t h e  recorded mor ta l  it y  averaged 27.4 
bears. Using a count ing  e f f i c i e n c y  o f  60-80%. we c a l c u l a t e d  34.3 t o  45.7 
g r i z z l y  bears i n  the  BMU (27.4/.80 = 34.3; 27.41.60 = 45.7). Trend data 
examined f o r  g r i z z l y  bears on the  East Rocky Mounta in F ron t  i n d i c a t e d  a 
s t a b l e  or perhaps s l i g h t l y  i nc reas ing  popu1a;ion d u r i n g  t h e  p e r i o d  1977-1987 
(Aune e t  a1 ., I n  Prep. I .  

The recovery  goa ls  f o r  t h e  g r i z z l y  bear  p o p u l a t i o n  i n  t h e  Nor thern  Cont inenta l  
D i v i d e  Ecosystem (Ecosystem) were e s t a b l i s h e d  i n  t h e  1982 Gr izz ly  Bear 
Recovery P lan  as: 
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- a p o p u l a t i o n  o f  440-680 w i t h  a mean goal  o f  560 bears: and 

- a t ta inmen t  o f  a s e t  of b i o l o g i c a l  parameters. 

Parameters f o r  assess ing p o p u l a t i o n  s t a t u s  have been i d e n t i f i e d  f o r  i n c l u s i o n  
i n  the  r e v i s i o n  o f  t h e  1982 G r i z z l y  Bear Recovery Plan.  These parameters 
inc lude;  (1) t h e  undup l i ca ted  s i g h t i n g s  o f  females w i t h  cubs o f  t he  year ,
( 2 )  d i s t r i b u t i o n  o f  females w i t h  young i n  t h e  Ecosystem; (3)  m o r t a l i t y ,  
and ( 4 )  a conserva t i on  s t r a t e g y .  Targets  f o r  parameters 1, 2 and 3 a re  
p r e s e n t l y  be ing  es tab l i shed .  The Conservat ion S t r a t e g y  i s  i n  p r e p a r a t i o n  
by an In te ragency  Working Group. Table 1 presents  p o p u l a t i o n  parameters f rom 
the  1982 Gr i zz l y  Bear Recovery Plan, t h e  d r a f t  recovery  parameters and t h e i r  
t a r g e t s  be ing  considered f o r  t he  r e v i s e d  Recovery Plan,  and c u r r e n t  parameter 
est imates.  

Table 1. 	 G r i z z l y  Bear Popu la t i on  S ta tus  i n  t h e  Nor the rn  Con t inen ta l  D i v i d e  
Ecosystem 

1982 CURRENT 
PARAMET ERS RECOVERY PLAN* ESTIMATE**  

POPULATION GOAL: 560 549 - 813 

MEAN CUB LITTER S I Z E  1.78 1.7 - 2.66 

MEAN LITTER FREQUENCY (YEARS) 3.0 2.1 - 3.3 
(REPRODUCTIVE CYCLE) 

MEAN PRODUCTION RATE 0.593 0.515 - 1.267 
( R E P R O D U C T I V E  CYCLE) 

ANNUAL NUMBER OF FEMALES WITH CUBS 56.0 63 

AVERAGE ANNUAL KNOWN MAN-CAUSED 25.0 18.2 
MORTALITY 

AVERAGE ANNUAL TOTAL MORTALITY AS 
% OF TOTAL POPULATION 

17.1 - 18.7 (7.1 MAR-CAUSED) 

* S T A T I S T I C S  OR T H E I R  BIOLOGICAL EQUIVALENTS,COMPUTED AS A RUNNING S I X - Y E A R  
AVERAGE (PAGE 60) 

**MONTANA DEPARTMENT OF F I S H ,  WILDLIFE AND PARKS LETTER DATED NOVEMBER 28, 1988 
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DRAFT R E V I S E D  CURRENT 
PARAMET E RS RECOVERY PLAN EST IMATE 

PRODUCTION - UNDUPLICATED COUNT OF 
FEMALES WITH CUBS OF THE YEAR 

22* 29.0 (1987-27; 
1988-25; 
1989-35 1 

OCCUPANCY - COUNT FEMALES WITH 
0 F FS P R I  NG 

AT LEAST 1 FAMILY 
U N I T  I N  20 OF 24 EMU** 

21 (1987-89) 

MORTALITY - INVENTORY ALL NTE 1 4  TOTAL PER YEAR 
KNOWN HUMAN-INDUCED OR 
(6 )  FEMALES O U T S I D E  GNP 

12(6)  7 1986 
9(6)  - 1987 
8 (6 )  - 1988 

12 (5 )  - 1989 

H A B I T A T  - M A I N T A I N  E F F E C T I V E N E S S  AS DEVELOPED, U T I L I Z E  ON-GOING; 
CONSERVATION STRATEGY PLAN CUMULATIVE EFFECTS UTILIZE BEST 

MODEL ( C E M )  DATA AVAILABLE 

*COMPUTED AS A RUNNING THREE YEAR AVERAGE, GNP = G l a c i e r  Nat iona l  Park 
**COMPUTED AFTER THREE-YEARS OF CUMULATIVE REPORTS NTE = n o t  t o  exceed 

Cur ren t  S ta tus  o f  t he  Grav Wolf 

Natura l  r e c o l o n i z a t i o n  i s  p r e s e n t l y  o c c u r r i n g  i n  nor thwestern Montana 
as a r e s u l t  o f  d i j p e r s a l  o f  animals from w o l f  popc la t i ons  i n  A l b e r t a  and 
B r i t i s h  Columbia and subsequent rep roduc t i on  near t h e  i n t e r n a t i o n a l  border .  
Reproduct ion was f i rs t  d iscovered i n  1982 i n  t h e  Nor th  Fork F lathead R ive r  
dra inage t h r e e  m i les  n o r t h  o f  G l a c i e r  Na t iona l  Park (GNP)  w i t h  subsequent 
denning i n  GNP i n  1986. O f  f ou r  packs (Wigwam, SaGe Creek, Headwaters, and 
Camas) t h a t  occur red  i n  t h e  N3r th  Fork F lathead R'$.er drainage du r ing  1987, 
two packs now e x i s t  (Headwaters and Camas). S ince 1986, w o l f  numers  have 
*anged between 15 and 26 animals. The popu laz ion  goal f o r  d o w n - l i s t i n g  wolves 
i n  the  nor thwest  Montana recovery area i s  10 Zacks. 

There have been 115 wol f  occurrence r e p o r t s  recoraed on the  East Rocky 
Mountain F ron t  du r ing  t h e  p e r i o d  1978 t c  1989 (L.S. F ' j h  and K l l d l i f e  
Serv ice  f i l e s ) .  S i x t y -n ine  percent  o f  Inese o t c u - r e d  w i t h i n  t h e  l a s t  f i v e  
years (1985-89). While a v a i l a b l e  data do no t  i n d i c a t e  sus ta ined pack a c t i v i t y  
on t h e  East Fron t ,  t he  p o t e n t i a l  f o r  pack f o r m a t i c y  and r e c o l o n i z a t i o n  th rough 
n a t u r a l  r e c r u i t m e n t  appears eminent. 

B A S I S  OF O P I N I O N  

G r i z z l y  Bear: The p a t t e r n  o f  g r i z z l y  use a long t t s  Rocky Mountain Fron t  i s  
l a r g e l y  determined by a v a i l a b i l i t y  and phenology c i  p l a n t s  t h a t  serve as food 
sources determined by food h a b i t  ana lys i s .  : i o  i x a t i o n s  o f  r a d i o - c o l l a r e d  
bears, and a n a l y s i s  o f  h a b i t a t  use by montr, --.me e t  a l . ,  I n  Prep. ) .  Dur ing
t h e  sp r ing ,  summer and e a r l y  f a l l ,  Ante lope c d t t e  and Pine B u t t e  Swamps and 
t h e  r i p a r i a n  c o r r i d o r s  a long creek dra inages p r o v i d e  t h e  grasses, sedges and 
forbs sought by bears. Dur ing  the  spr ing,  80.3% o f  a l l  r a d i o  l o c a t i o n s  were 
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below 6,560feet in elevation. Receding snowline and plant phenology
influences the elevational distribution of bears during the spring. The 
elevational distribution during the sumner is broad, encompassing all 
elevational zones. During the fall there is a bimodal distribution of 
elevations used by grizzly bears. Fruits of buffaloberry, serviceberry,
chokecherry and grouse whortleberry at the lower elevations become 
increasingly important in the diet of bears in August and September.
In September, for bears south of Birch Creek the food habits shift t o  
whitebark pine nuts (93% of radio locations) at elevations above 6,200 feet. 
Very few cases of bears feeding on limber pine nuts were recorded (Aune et 
al., In Prep.). 

For all grizzly bears, den entrance ranged between October 10 and December 5 
with a median date of November 6. Movement to dens occurred from October 6 
to approximately December 1. Den sites ranged in elevation from 5,100 feet 
to 8,167 feet with a mean of 7,055 feet. Ninety-five percent of the dens 
were above 6,232 feet. Emergence dates ranged between March 10 and May 13 
with a median date of April 7. 


Aune et al. (In Prep.) observed various patterns of elevational migration

in grizzly bears on the Rocky Mountain Front. Two common patterns included 

lowland bears who migrated from denning habitat to low elevations and remained 

until a predenning-denning period and an upland pattern (backcountry bears)

which included a spring season migration to lowlands, then a return to higher

elevation during the sumner and fall. Occasionally the upland bears would 

return to lower elevations during the berry season in late summer and fall. 


The East Front grizzly bear itudies (Aune et al., In Prep.) provides extensive 
data on habitat selection and use, population status and response of bears to 
human activities. These data and the guidelines developed from the East Front 
Studies (RMF Guidelines) provide a solid basis for designing and coordinating 
gas development in the Blackleaf area and assessing its impact. 

Potential impacts to Srizzly bears from hydrocarbon exploration and 
development are discussed and summarized in the Grizzly Bear Compendium
(National Wi Id1 ife Federation, 1987). Potential impacts may be cacegorized 
as follows: 

I. 	 loss of habita: zue to activitiss :bar adversely rn3dify 3’” destroy
imgortant naoix: components; 

2. loss of habitat due to disDlacement; 


3 .  increased mortality risk; and 

4 .  	 cumulative impacrs of all past and present Federal, State and private
actions. 

Loss o f  Habitat due to Activities that Adversely Modify or Destroy Important
Habitat Components 

Construction of the access roads and drill pads is the activity most likely to 

adversely modify or destroy important habitat components for the grizzly bear. 

Access to the well sites requires an improved gravel road 12 to 16 feet wide 
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and the drill pads are 2 t o  5 acres in size. Thus, the six step out wells,
four existing we1 1 s, and sweetening plant will directly impact approximately
43 acres. Their access roads will impact approximately 24 acres. 

The Rocky Mountain Front Guidelines (Part A, Guideline #10 and Part B,
Guideline #2)  require that roads and drill sites be located to avoid important
wildlife habitat components. Specific locations for each step-out well and 
access road will be determined at the time an APD is received and a site 
review made so that the drill site and roads are located to avoid important
foraging components. Habitat components that contain important bear foods 
such as riparian shrub types, PoDulus stands, marshes, fens, etc. will be 
avoided, thereby minimizing any direct loss or  modification of important
cgmaonents. Through informal consultation the general location o f  each step
out well was reviewed with biologists from the BLM, Forest Service, Montana 
Department of Fish, Wildlife and Parks and the Service for its impact on 
grizzly bears. Based on recommendations from this group of Interagency
biclogists, step-out wells 6 and 7 were removed from Alternative 4 and 
changes in wellsite locations and access roads made for several step-out
we1 1 s (BLM, Biological Assessment for Endangered and Threatened Species).
The gas processing plant located in T26N, R8W, Section 8 is far enough
removed from important grizzly bear habitat components that its construction,
operation and remote monitoring o f  the wellheads from this location will be 
compatible with grizzly bear use of the East Front. 

The Service therefore believes that the magnitude of direct habitat 

loss through physical alteration/destruction cf habitat is not at a level 

that is expected to reduce the reproduction, numbers, or distribution of the 

grizzly bear. 


Loss o f  Habitat Due to Displacement o f  Animals 
- .: - l e  lcss  of bear use of important habitat corc2onents on the East Rocky 
Y x ? : r e i n  Fronr due ic long-:erm disslacenent as a result o f  o i ' i /gns  activities 
i j  2 inch greater concern to the Service than is direct habitat loss due to 
the rssds and drill sites. If oil/gas operations are at levels that cause 

Gijpiarement of bears for extended periods of time, historical bear use of 

:he ?rea may be lost, pa-ticilarly io females. Aune et 81. (In Prep.) and 
McLellan (Pers. Corn. 19e9) showed that female cubs generally establish their 
?SF? range within o r  have a significant cver;ap w i c h  their msthir's home 
:ango, whi 1 e mal es generally di sperje from their r o t h e r ' s  home range.
Long-term displacement of a female from a portion of her home range may

result in that area being lost to female bears since her offspring have 

no chance to learn the foraging opportunities in areas no longer used. 


Aune et al. (1982, 1983, 1984) studied the effects of drilling operations 
on the movements, home range, and habitat use of grizzly bears on the East 
Rocky Mountain Front. They compared the geometric activity centers of bears 
in consecutive pre- and post-disturbance years and found that grizzly bears 
were not displaced from their seasonal ranges by drilling operations (Aune
et al. 1983, 1984) .  Although seasonal geometric activity centers did shift 
from one year to the next, these shifts were attributed to food availability,
reproductive status and agelsex class. Grizzly bears did appear to be 
temporarily displaced from areas immediately around active drill sites. For 
most bears, a minimum impact zone of about 0.5 miles existed around active 
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w e l l s .  Th is  d is tance v a r i e d  depending on the  degree o f  habitua\.Qn o f  
i n d i v i d u a l  bears and t h e  cover  and topography o f  t h e  area. G r i z j l y  bears 
began t o  reuse t h e  area around t h e  d r i l l  s i t e  once human a c t i v i t y  a t  t h e  s i t e  
tapered o f f  (Aune e t  a l .  1984). Increased road c o n s t r u c t i o n  was cons idered 
the  most ser ious  impact o f  o i l  and gas development i n  the  area (Aune and 
S t i v e r s  1983, Aune e t  a l .  1984). Other research s tud ies  have a l s o  conf i rmed 
the  temporary displacement o f  bears a long road c o r r i d o r s  (Nat iona l  W i l d l i f e  
Federat ion,  1987). McLel l a n  and Shackel t o n  (1988) showed t h a t  most g r i z z l y  
bears used areas near open roads s i g n i f i c a n t l y  l e s s  than expected. Th is  was 
e q u i v a l e n t  t o  a h a b i t a t  l o s s  o f  58% i n  t h e  0-100 meter d is tance f rom road 
ca tegory  and 7% i n  the 101-250 meter d i s tance  f rom road category.  For t h e  
whole F la thead study area i t  represents  a loss  o f  8.7% o f  t h e  area a v a i l a b l e  
t o  g r i z z l y  bears.  

Hard ing and Nagy (1980) i n  s tudy ing  g r i z z l y  bear responses t o  hydrocarbon 
e x p l o r a t i o n  on Richards I s l a n d ,  Northwest T e r r i t o r i e s ,  Canada, concluded t h a t  
a l though g r i z z l y  bears  d i d  n o t  avo id  t h e  genera l  area of i n d u s t r i a l  a c t i v i t y ,  
they d i d  avo id  t h e  area w i t h i n  0.6 m i l e s  o f  d r i l l  s i t e s ,  camps, e t c .  O f  13 
t o  24  g r i z z l y  bears i n  the  area on ly  6 ever en tered  the  immediate area o f  
i n d u s t r i a l  a c t i v i t y .  They concluded t h a t  t h e  g r i z z l y  bear popu la t i on  had 
apparen t l y  adapted t o  e x i s t i n g  f a c i l i t i e s .  However, as new i n d u s t r i a l  
a c t i v i t i e s  were in t roduced t o  the  I s l a n d ,  t h e  p o p u l a t i o n  migh t  be jeopard ized.  
O f  g r e a t e s t  concern was t h e  c o n s t r u c t i o n  o f  new a l l  weather roads, d i s tu rbance  
o f  denning bears, marginal h a b i t a t  l o s s  and r e l o c a t i o n  o f  problem bears f rom 
c o n s t r u c t i o n  camps. 

Our no jeopardy  conclus ion i s  based i n  p a r t  on the  f o l l o w i n g :  

1. 	 Adherence t o  a J u l y  15 t o  December 15 t i m i n g  window w i t h i n  which a 3-1/2 
month opera t i ng  p e r i o d  would be se lec ted  f o r  road cons t ruc t i on ,  d r i l l i n g ,
and heavy maintenance a c t i v i t i e s .  

Due t o  t h e  seasonal r e s t r i c t i o n s  p laced on f i e l d  development, 
d i  splacement and hence reduc t ions  i n  h a b i t a t  e f fec t i veness  d u r i n g
t h e  c r i t i c a l  spr ing  p e r i o d  would no t  occur  d u r i n g  the  c o n s t r u c t i o n  and 
development phase o f  t h e  s tep-out  w e l l s .  I n  areas where b e r r y  p r o d u c t i o n  
i s  an impor tan t  f a l l  food  source, an o p e r a t i n g  p e r i o d  of September 1 t o  
December 15 would a l l o w  bears t o  u t i l i z e  b e r r y  crops before they  are  
des icca ted .  While some bears may remain in t h e  l3wlands near r i p a r i a n  
areas and Antelope B u t t e  Swamp, many move up i n  e l e v a t i o n  i n  September 
i n  search o f  p ine  nu ts  and t o  s e l e c t  and prepare  t h e i r  w i n t e r  dens. Thus 
t h e  ove r lap  o f  road c o n s t r u c t i o n  and d r i l l i n g  w i t h  f a l l  bear use w i l l  be 
min imized.  Displacement o f  bears d u r i n g  t h e  s u m e r  and e a r l y  f a l l  i s  
l e s s  c r i t i c a l  than i n  t h e  sp r ing  because f o r a g i n g  o p p o r t u n i t i e s  a re  
spread over  the  e n t i r e  landscape r a t h e r  than be ing  r e s t r i c t e d  t o  low 
e l e v a t i o n s  below t h e  snow1 ine .  

2. 	 R e s t r i c t i n g  e x p l o r a t i o n  o f  s tep-out  w e l l s  t o  no more than two w e l l s  
d r i  1l e d  concur ren t ly .  

I t  is recognized t h a t  some ove r lap  o f  g r i z z l y  bear use and f i e l d  
development a c t i v i t i e s  w i l l  occur .  I t  i s  ext remely impor tant  t h a t  
adequate a v a i l a b l e  space c o n t a i n i n g  t h e  b i o l o g i c a l  components r e q u i r e d
by g r i z z l y  bears be a v a i l a b l e  when bears a re  d i sp laced  by f i e l d  

318 




development a c t i v i t i e s .  In fo rmat ion  on d isp lacement  o f  g r i z z l y  bears 
from t h e  1 i t e r a t u r e  was incorpora ted  i n t o  t h e  cumu la t i ve  e f fec ts  model 
(CEM)  developed for t h e  East Rocky Mountain Fron t  (Fo res t  Serv ice  
e t  a1 ., 1987) and t h e  model run  t o  eva lua te  t h e  l o s s  o f  h a b i t a t  
e f fec t i veness  on a seasonal bas is  f o r  e x p l o r a t i o n  o f  each w e l l  and t h e  
h a b i t a t  e f fec t i veness  when a l l  t he  we1 1 s  a re  b rought  i n t o  p roduc t ion .  
H a b i t a t  u n i t s  ( h a b i t a t  q u a l i t y  and q u a n t i t y )  c a l c u l a t e d  by the  CEM 
p rov ides  a means o f  q u a n t i f y i n g  t h e  l o s s  or ga in  i n  h a b i t a t  due t o  
human a c t i v i t i e s  and a r e  used i n  c a l c u l a t i n g  h a b i t a t  e f fec t i veness .  
The h a b i t a t  u n i t  i s  an express ion o f  a v a i l a b l e  seasonal h a b i t a t  i n  u n i t s  
t h a t  can be measured, dup l i ca ted  i n  o t h e r  areas t h a t  have been h a b i t a t  
component mapped and then used f o r  cornpari son purposes. Thus, h a b i t a t  
u n i t s  may be used t o  q u a n t i f y  h a b i t a t  q u a l i t y  i n  a EMU o r  w i t h i n  a zone 
o f  i n f l u e n c e  associated,  f o r  example, w i t h  a d r i l l s i t e  o r  access road. 

H a b i t a t  u n i t s  were c a l c u l a t e d  (Table 2 )  by season f o r  the:  

(1) 	 Birch-Teton BMU i n  t h e  absence o f  a l l  human a c t i v i t i e s  (optimum
h a b i t a t ) ,  

( 2 )  e x i s t i n g .  s i t u a t i o n  (environmental basel i n e ) ,  

(3)  	 t h e  environmental base l i ne  w i t h  two and t h r e e  w e l l s  be ing  d r i l l e d  
concur ren t l y ,  and 

( 4 )  t h e  environmental basel i n e  w i t h  a1 1 we1 1 s b rought  i n t o  p roduc t i on .  

Table 2. 	 Seasonal H a b i t a t  U n i t s  for t h e  B i rch-Teton  BMU w i t h  No Human A c t i v i t y  
(Optimum Hab i ta t ) ,  Environmental Base1i n e  ( E x i s t i n g  S i t u a t i o n ) ,  Produc t ion  
( A l t e r n a t i v e  41,  and Exp lo ra t i on  for 2 and 3 Wel ls  D r i l l e d  Concur ren t ly  

ALT.  4 EXPL.  E X ?  L. EXPL. 
3H E - ? 5-4 ?, 8-5 8-2 & 8-8 8-2 ,  8-4 & 8-5 

Spring 
H a b i f a t  U n i t s  ( H U )  140.078 113,043 110,639 103,033 103,537 96,515 
HU Reduced 27.035 29,439 37,045 36.54i 43,563 
%HU Reduced 19.3 21.0 26.5 2 6 . i  31.1 
%HU Remaining ( H E )  80.7 ?9.0 73.5 73.9 68.9 

Sumner 
H a b i t a t  U n i t s  111,215 78.073 77,604 73,747 72,035 67,406 
HU Reduced 33.142 33.611 37.468 39.180 43.809 
%HU Reduced 29.8 30.2 33.7 35.2 39.4 
%HU Remaining (HE)  70.2 69.8 66.3 64.8 60.6 

Fa11 
H a b i t a t  U n i t s  122,015 67,108 66,637 63,444 50,669 55,078 
HU Reduced 54,378 55,378 58,571 61,346 66,937 
%HU Reduced 45.0 45.4 48.0 50.3 54.9 
%HU Remai'ning ( H E )  55.0 54.6 52.0 Ls1.7 45.1 

OH = Optimum H a b i t a t  (absence o f  a l l  human a c t i v i t i e s )  H E  = H a b i t a t  Ef fect iveness 
E = Environmental Basel ine (Existing S i t u a t i o n )  
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The number o f  h a b i t a t  u n i t s  i n  t h e  absence o f  a l l  human a c t i v i t y  
represents  t h e  resource cushion t h a t  g r i z z l y  bears  have a v a i l a b l e  
t o  meet t h e i r  b i o l o g i c a l  requirements. As human a c t i v i t i e s  a re  
superimposed over  bear h a b i t a t ,  h a b i t a t  u n i t s  a r e  e i t h e r  permanently 
or t empora r i l y  made unava i l ab le  t o  bear use, thus reduc ing  t h e  resource  
cushion. The CEM c a l c u l a t e s  t h e  l o s s  o r  g a i n  o f  h a b i t a t  u n i t s  as human 
a c t i v i t i e s  a re  added t o  o r  removed from bear  h a b i t a t .  T h e o r e t i c a l l y ,  t h e  
resource cushion cou ld  be reduced t o  a p o i n t  where t h e  g r i z z l y  bear  
popu la t i on  cou ld  no longer  meet i t s  b i o l o g i c a l  requi rements,  thereby
j e o p a r d i z i n g  i t s  ex is tence.  

To date, no process f o r  e s t a b l i s h i n g  th resho lds  has been completed 
on g r i z z l y  bear  cumulat ive e f f e c t s  models t o  d e f i n e  and v a l i d a t e  
th resho ld  1eve1 s requ i red  t o  meet recovery  t a r g e t s .  The cumula t ive  
e f f e c t s  a n a l y s i s  process developed on t h e  Kootenai Na t iona l  Fores t  
(Chr is tensen and Made1 1982) has opera ted  under a ph i losophy
o f  ma in ta in ing  a minimum of  70% f r e e l y  a v a i l a b l e  space ( h a b i t a t  
e f fec t i veness )  throughout BMUs on t h e  Fores t .  Managers commonly 
use th resho ld  h a b i t a t  e f fec t i veness  l e v e l s  between 70-80% f o r  
n o n - l i s t e d  species such as e l k .  

The CEM i n d i c a t e s  t h a t ,  on average, the  h a b i t a t  e f f e c t i v e n e s s  i n  t h e  
Bi rch-Teton BMU i s  reduce by 3.5% f o r  each w e l l  d r i l l e d  d u r i n g  t h e  sumner 
and f a l l  seasons (Table 2 ) .  Thus, two w e l l s  d r i l l e d  c o n c u r r e n t l y  reduces 
t h e  h a b i t a t  e f fec t i veness  i n  the  BMU by 7% and t h r e e  w e l l s  d r i l l e d  
concur ren t l y  would reduce h a b i t a t  e f f e c t i v e n e s s  by approx imate ly
10.5%. Table 2 shows t h a t  f o r  t he  summer season the  e x i s t i n g  h a b i t a t  
e f fec t i veness  i s  70.2% and would be reduced t o  66% i f  two w e l l s  were 
d r i l l e d  concur ren t l y  and f u r t h e r  reduced t o  60% i f  t h r e e  w e l l s  were 
d r i l l e d  concur ren t l y .  S i m i l a r l y ,  i n  t h e  f a l l  t h e  e x i s t i n g  h a b i t a t  
e f fec t i veness  i s  55%, b u t  would be reduced t o  52% i f  two w e l l s  were 
d r i l l e d ,  and down t o  4 5 %  i f  th ree  w e l l s  were d r i l l e d  concur ren t l y .  
The low f a l l  h a b i t a t  e f fect iveness r a t i n g s  for Lhe e x i s t i n g  s i t u a t i o n  
i s  l a r g e l y  a t t r i b u t e d  t o  open roads and t o  t h e  h i g h  hurr t ing pressure
t h a t  t he  East Fron t  rece ives  d u r i n g  the  h u n t i n g  season. A computer 
run  o f  t he  CEM i n d i c a t e d  t h a t  i n  t h e  absence o f  hun t ing ,  e x i t i n g  f a l l  . 
h a b i t a t  e f f e c t i v e n e s s  would be 65.4% (Don Godte l ,  Pe rs .  Corn.. 1989).
While th resho lds  f o r  h a b i t a t  e f f e c t i v e n e s s  have n o t  been es tab l i shed ,  
h a b i t a t  e f f e c t i v e n e s s  l e v e l s  drop w e l l  below 70% when t h r e e  w e l l s  a re  
d r i  1 l e d  concur ren t l y .  The Serv ice  be l  ieves  t h a t  d r i  1 1  i n g  th ree  we1 1 s 
concu r ren t l y  would excess ive ly  remove f rom bear  use h a b i t a t  needed 
f o r  t h e i r  long- term s u r v i v a l  and recovery  and should be p r o h i b i t e d .  

F igure  1 (Appendix 0) shows the  number o f  w e l l s  d r i l l e d  on the  East Rocky
Mountain F ron t  between 1979 and 1987. O f  these w e l l s ,  10 were d r i l l e d  i n  
t h e  Bi rch-Teton BMU, an average o f  two w e l l s  pe r  year  (Day. Pers. Corn., 
1989). Grizzly bears t h a t  were impacted by e x p l o r a t i o n  o f  t he  B l a c k l e a f  
n a t u r a l  gas f i e l d  du r ing  1980-84 were mon i to red  as p a r t  o f  t he  East F ron t  
Gr izz ly  Studies.  Aune e t  a l .  ( I n  Prep.) conc luded t h a t  o i l  and gas 
a c t i v i t i e s  a t  t h e  l e v e l  experienced by these bears d i d  n o t  cause them 
t o  be d i sp laced  from t h e i r  annual home ranges and t h a t  t h e  p o p u l a t i o n
remained s t a b l e  o r  i s  s l i g h t l y  i nc reas ing .  Thus, i f  m o r t a l i t y  i s  managed 
and regu la ted  as discussed below i n  t h i s  o p i n i o n ,  t h e  Serv i ce  b e l i e v e s  
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t h a t  two w e l l s  can be d r i l l e d  c o n c u r r e n t l y  w i t h o u t  s i g n i f i c a n t l y  reduc ing
t h e  reproduct ion,  numbers, or d i s t r i b u t i o n  o f  t h e  g r i z z l y  bear .  

3 .  	 One cen t ra l  gas process ing  p l a n t  a l l o w i n g  f o r  remote m o n i t o r i n g  o f  
wellheads and c l o s i n g  access roads t o  w e l l s  t o  motor ized  use by t h e  
p u b l i c .  

Product ion f a c i l i t i e s  w i l l  be o f f - s i t e  as o u t l i n e d  i n  t h e  p r o j e c t  
d e s c r i p t i o n  and the  we1 1heads remote l y  mon i to red  f rom one c e n t r a l  gas
process ing p l a n t .  Th i s  techno logy  g r e a t l y  reduces t h e  need f o r  d a i l y /  
weekly v i s i t s  t o  t h e  w e l l  s i t e ,  thereby  m in im iz ing  d i s tu rbance  t o  bears 
and o the r  w i l d l i f e  d u r i n g  t h e  p r o d u c t i o n  phase o f  each w e l l .  Wi th  p u b l i c  
road c losures  and remote m o n i t o r i n g  i n  p lace ,  h a b i t a t  e f f e c t i v e n e s s  i s  
reduced 1.7%, 0.4%. and 0.4% f o r  t h e  sp r ing ,  summer and f a l l  seasons, 
r e s p e c t i v e l y ,  from t h e  e x i s t i n g  s i t u a t i o n  when a1 1 we1 1 s a r e  b rought  i n t o  
p roduc t ion .  The remain ing  h a b i t a t  e f f e c t i v e n e s s  l e v e l s  would be 79.0%, 
69.8%. and 54.6% f o r  t h e  s p r i n g ,  summer and f a l l  seasons, r e s p e c t i v e l y
(Table 2 ) .  The small r e d u c t i o n  i n  h a b i t a t  e f f e c t i v e n e s s  f rom t h e  
e x i s t i n g  s i t u a t i o n  f o r  t h e  p r o d u c t i o n  phase i s  a t t r i b u t e d  t o :  

(1) 	 seasonal r e s t r i c t i o n s  on when c o n s t r u c t i o n  and heavy maintenance o f  
w e l l s  may occur, 

( 2 )  p r o n i b i t i n g , p u b l i c  t r a f f i c  on t h e  access roads t o  w e l l  s i t e s ,  and 

( 3 )  	 low l e v e l s  o f  employee v i s i t a t i o n  t o  t h e  w e l l s i t e s  due t o  o f f - s i t e  
l o c a t i o n  o f  p r o d u c t i o n  f a c i l i t i e s  and remote m o n i t o r i n g  o f  w e l l  
heads. 

4. 	 The l o c a l i o n  o f  f i e l d  development i n  r e l a t i o n  t o  p o t e n t i a l  denning 
h a b i t a t  Chbt prevents  denning a c t i v i t i e s  by bears from b e i n g  impacted. 

N ine ty - f ' ve  pe-cent o f  e l l  g r i z z l y  bear d e n s  l oca ted  on :he East Rocky
Mounta i r  Frm: were above 6,222 f e e t  i n  elevation. Den s i t e s  ranged i n  
e l e v a t i o n  irorr; 5,100 f e e t  t o  8,167 f e e t ,  w i t h  a mean o f  7,055 f e e t  (Aune 
e t  a1 ., I n  PreD.1. As a r e s u l t ,  p o t e n t i a l  denning h a b i t a t  i s  n o t  
e f fec tec  ~y tne  f i e l d  deve;opment (F igu re  2, Appendix E ) .  

Therefore,  i f  seasonal c D e r a t i n g  p e r i o c s  and road r e s t r i c t i o n s  a re  
adhered to .  remote mon iTor ing  requi red:  and enforced,  and no more tnan two 
w e l l s  d r i l l e d  concur ren t l y ,  impacts  t o  g r i z z l y  bears from disp lacement
d u r i n g  e x p l o r a t i o n  and p r o d u c t i o n  i s  nor: expected t o  a f f e c t  t h e  numbers, 
rep roduc t i on  or d i s t r i b u t i o n  o f  t h e  g r i z z l y  bear a t  a l e v e l  t h a t  would 
j eopard i ze  the  cont inued e x i s t e n c e  o f  t ne  species. 

Increased Mor ta l  i t y  Risks 

The s c i e n t i f i c  l i t e r a t u r e  i n d i c a t e s  t h a t  t h e  g r e a t e s t  impact t o  g r i z z l y  bears 
from o i l  and gas a c t i v i t i e s  r e s u l t s  f rom increased human access i n t o  bear 
h a b i t a t ,  thereby i nc reas ing  m o r t a l i t y  r i s k  t o  bears.  Our no j eopardy
conc lus ion  i s  dependent, i n  p a r t ,  on t h e  f o l l o w i n g  f a c t o r s :  

321 




1. 	 new access roads to wellsites will be obliterated and revegetated in the 
case of dry wells, and in the case of producible wells the access routes 
will be closed to motorized use by the public: 

2. a no firearms policy for industry employees while on duty: 

3. 	 the requirement to incinerate garbage daily or store in bear proof
containers and t o  remove to local land fill dumps on a daily basis: and 

4. 	 no work camps at the drill site. Work camps would introduce attractants 
(cooking odors, foods, garbage accumulation, etc.), increasing the 
possibility of human/bear conflicts. 

During the period 1985 through 1989, six grizzly bears in the Birch-Teton BMU 
have been documented as lost to the population from all causes, an average
annual loss of 1.2 bears/year (Mike Madel. Pers. Comm. 1989). The Montana 
Department of Fish, Wildlife and Parks, in developing its proposed levels of 
hunting, reviewed data from several studies and determined that an average
annual human-induced mortality of 6% of the total population could be 
sustained and still experience a general increase in numbers (Montana
Department of Fish, Wildlife and Parks 1986). Applying this 6% figure to 
the population estimate of 34.3 to 45.7 bears in the EMU yields 2.06 to 
2.74 bears that theoretically could be taken per year without experiencing 
a population decline. Unknown, unreported illegal mortality for the Northern 
Continental Divide Ecosystem (NCDE) population is estimated at 2% (Revision of 
Special Regulations for the Grizzly Bear, Final Rule: 51 FR 33753). Adjusting
the theoretical acceptable mortal i ty 1 eve1 to account for unknown i 1 legal
mortality yields 1.37 to 1.83 bears that could be taken per year (known
mortality) without experiencing a population decline (34.3 X .02 = .69: 
45.7 X .02 = .91; 2.06 - .69 = 1.37 and 2.74 - .91 = 1.83). 

The present mortality level (1.2 bears/year) within the BMU falls below 
the acceptable theoretical mortality 1 imits (1.37 - 1.83 bears/year) for the 
estimated grizzly bear population within the BMU. Based on the assumptions
that: (1) access roads to wellheads will be closed to motorized use by the 
public, ( 2 )  road restrictions are legal and will be enforced, and (3) a 
no firearms policy for company employees will be in effect, mortality r’sks 
theoretically can be held to levels that exist at the present time (Table G-7,
Appendix F ) .  Any known mortality that occurs will be counted against the 
quota of 14 bears or 6 females (whichever occurs first) established to 
regulate hunting seasons f o r  the grizzly bear in the NCDE (50 CFR Part 1 7 ) .
We thus conclude that the mortality level is, and with the incorporation of 
the above factors 1-4, will continue to be sufficiently managed to preclude
jeopardy to the species. 

Impacts o f  Past and Present Federal, State and Private Actions 

The CEM was used to evaluate the impacts of all past and present
Federal, State and private actions in the analysis area (Birch-Teton BMU).
The environmental base1 ine included all human activities such as roads,
trai 1 s, recreational activities (dispersed and concentrated), campgrounds,
administrative sites, home sites, livestock grazing, etc. Human activities 
were mapped and digitized according to procedures outlined in the cumulative 
effects analysis process (forest Service et al., 1987). The CEM was then run 
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t o  e s t a b l i s h  the  l e v e l  of  h a b i t a t  e f fec t i veness  f o r  t he  e x i s t i n g  s i t u a t i o n  
(environmental base1ine)  and then runs were made t o  eva lua te  exp lo ra t i on  o f  
i n d i v i d u a l  we1 1 s and produc t ion  from a1 1 we1 1 s measuring them against  t h e  
e x i s t i n g  s i t u a t i o n  ( re fe rence Bureau o f  Land Management B i o l o g i c a l
Assessment). 

Table 2 shows the  resource cushion ( h a b i t a t  u n i t s )  as i t  has been reduced by:
(1) the  environmental base l ine  ( e x i s t i n g  s i t u a t i o n ) ,  ( 2 )  exp lo ra t i on  when two 
we1 1s a re  d r i  11ed concur ren t ly ,  (3 )  e x p l o r a t i o n  when th ree  we1 1 s are d r i  11ed 
concur ren t ly ,  and ( 4 )  produc t ion  when a l l  we1 1s are brought i n t o  product ion.  
For the  p roduc t i on  scenario, t he  data i n d i c a t e  t h a t  t he  resource cushion 
remains a t  79, 69.8 and 54.6% o f  i t s  optimum f o r  the  spr ing,  sumer  and f a l l  
seasons, respec t i ve l y .  The exp lo ra t i on  o f  two w e l l s  d r i l l e d  concur ren t ly  
would represent a worst case scenar io under A l t e r n a t i v e  4 w i t h  respect t o  
cumulative impacts. Should such a s i t u a t i o n  develop the  resource cushion 
would remain a t  approximately 74, 66, and 52% o f  i t s  optimum f o r  the spr ing ,  
summer and fa1 1 seasons, respec t i ve l y .  As discussed e a r l i e r ,  approximately
10% o f  t he  reduc t i on  i n  the  resource cushion du r ing  the  f a l l  i s  a t t r i b u t e d  
t o  hunt ing  pressures on the  East Front. The G r i z z l y  Bear Studies on the  East 
Front (Aune e t  a l . ,  I n  Prep.) i n d i c a t e  t h a t  t he  g r i z z l y  bear popu la t ion  has 
remained s t a b l e  or '  perhaps has s l i g h t l y  increased desp i te  t h i s  l e v e l  o f  hun te r  
d i  sturbance and under even h ighe r  1eve1 s o f  exp lo ra to ry  d r i  11 ing f o r  o i  1/gas
than w i l l  occur under f i e l d  development f o r  t he  B lack lea f  U n i t .  The a n a l y s i s  
presented i n  the  previous sec t i on  o f  t h i s  o p i n i o n  on m o r t a l i t y  r i s k s  
demonstrates t h a t  the l e v e l  o f  m o r t a l i t y  o c c u r r i n g  from a l l  causes under 
the on-going l e v e l  and kinds o f  human a c t i v i t i e s  f a l l s  w i t h i n  t h e o r e t i c a l  
acceptable l i m i t s  f o r  the  g r i z z l y  bear p o p u l a t i o n  i n  the  ana lys is  area. Thus, 
the Service concludes t h a t  t he  a d d i t i v e  impacts o f  f i e l d  development o f  t h e  
B lack lea f  p roduc t ion  u n i t s ,  a long w i t h  o the r  pas t  and on-going a c t i v i t i e s ,  
are no t  l i k e l y  t o  a f f e c t  the  numbers, rep roduc t i on  o r  d i s t r i b u t i o n  o f  g r i z z l y
bears a t  a l e v e l  t h a t  i s  l i k e l y  t o  jeopard ize  t h e  species. 

Gray Wolf: The Rocky Mountain Front i s  considered e x c e l l e n t  wo l f  h a b i t a t  
due t o :  (1) i t s  abundant and d iverse  prey  base, ( 2 )  i t s  wi lderness s ta tus  or 
otherwise remote areas, and (3) i t s  r e l a t i v e l y  low human use and access. A t  
present,  a v a i l a b l e  data do no t  i n d i c a t e  sus ta ined pack a c t i v i t y  or  a v i a b l e  
wo l f  popu la t i on  i n  the area. However, sporadic wo l f  observat ions i n d i c a t e  
poss ib le  use, a t  l e a s t  by t r a n s i e n t  i n d i v i d u a l s .  There have been 115 wo l f  
occurrence r e p o r t s  recorded on the  Rocky Mountain Front ( G 1  a c i e r  Nat ional  
Park/East o f  t he  Cont inental  D iv ide ,  B lack fee t  I nd ian  Reservation, Bureau 
of  Land Management/Great F a l l s  Resource Area, and Lewis and C lark  Nat iona l  
Forest)  du r ing  t h e  pe r iod  1978-1989 (U.S.  F ish  and W i l d l i f e  Service F i l e s ) ,
69% o f  these have occurred w i t h i n  the  l a s t  f i v e  years (1985-1989). The 
p o t e n t i a l  f o r  a breeding p a i r  t o  e s t a b l i s h  residence and pack formation 
t o  develop through na tu ra l  recru i tment  appears imninent.  Two key fac to rs  
f o r  successful w o l f  recovery i n  the  area are: (1) maintenance or improvement 
of a hea l thy  p rey  base and ( 2 )  prevent ing  i l l e g a l  m o r t a l i t i e s .  

Maintenance or Improvement o f  a Healthy Prey Base 

Elk  and mule deer a re  the  two major prey species f o r  wolves on the East Rocky
Mountain Fron t  (Peek and Vales, 1989). O i l  and gas a c t i v i t i e s  t h a t  r e s u l t  i n  
popu la t ion  dec l i nes  o f  these species would have negat ive  e f f e c t s  on wo l f  
recovery and management on t h e  East Rocky Mountain Front.  Approximately 
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180 elk winter in and adjacent to the Blackleaf EIS study area (BLM, PDEIS).
Winter counts of mule deer in 1986 on the Blackleaf-Teton and Dupuyer Creek 
winter ranges were 450 and 250 animals, respectively (BLM, PDEIS). Figures
3.9 and 3.10 (Appendix GI show the mule deer and elk winter ranges in the EIS 
analysis area. 

Elk begin their migration from summer ranges about mid-November and 
concentrate in the Middle and South Forks of Dupuyer Creek, Ping's Coulee,
and Cow Creek areas, In early December the herd splits, some moving north 
toward Birch Creek and some south into the Antelope Butte area, arriving
about January 1. The elk begin their spring migration back to summer 
ranges in mid-May, some elk calving occurs west of Antelope Butte in late 
May (Figure 3.10, Appendix GI. Thus, the critical period for elk in the 
project area is January through May. Mule Deer begin their migration to 
the area about November 1. 

Geist (1971) di susses disturbance factors as they re1ate to wi 1 d ungulates
and states "if the disturbance is cormon and localized in time and space, the 
animal soon learns to avoid it. What is known of the effects of disturbance 
is disquieting. Excitation is costly bec -se it elevates metabolism (Graham,
in Baxter, 19621, and raises the energy czst of living, thus competing
directly with energy otherwise available for reproduction and growth. Another 
serious consequence of persistent disturbance is voluntary withdrawal from 
available habitat and the confinement of the population to a smaller and 
less favorable area. Habitat left unused is wasted. Moreover, once suitable 
habitat has been lost by the animals withdrawal, it may be quite difficult for 
certain species to return, i .e., bighorn sheep (Geist 19671, elk (McCullough
19691, or pronghorn ante1ope (Bi narsen 948) .'I 

Our no jeopardy conclusion for the wolf is based in part on the following: 


1. 	 Adh2rence to a July 15 to December 15 timing window within which a 3-1 /2
mcnth operating period would be se ected for r o a d  constructions, drill ing
arid heavy maintenance activities. 

An operating period between July 15 and December :5 for field development
greatly minimizes displacement of deer and elk from their winter ranges
and avoids disturbance during ;he calving and fawning periods. 

2. 	 One central gas processing plan: allowing for remote rnmiloring o f  well 
heads and closing access roads to wells to motorized use by the pub ic. 

A s  discussed under the grizzly bear section of this opin on, remote we1 1 
head monitoring, once we1 1 s are brought into production, will great Y
reduce the need for daily/weekly visits to each wellsite thereby
minimizing disturbance to the prey species of the wolf. This is 
particularly important during the winter and spring calv ng/fawning
periods. 

A s  shown in Table 2 for the grizzly bear, reductions in habitat 
effectiveness during the production phase are minimal due to the central 
gas plant, remote monitoring and road closures. Therefore if seasonal 
operating periods and road restrictions are adhered to, remote monitoring
required and enforced, and no more than two wells drilled concurrently, 
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impacts t o  t h e  wolves' p rey  base f rom d isp lacement  d u r i n g  explorat!on and 
p roduc t i on  i s  n o t  expected, i n  tu rn ,  t o  a f f e c t  t h e  numbers, rep roduc t i on  
or d i s t r i b u t i o n  o f  t h e  w o l f  a t  a l e v e l  t h a t  would j e o p a r d i z e  t h e  
cont inued ex i s tence  o f  t h e  species. 

P reven t ing  I l l e g a l  M o r t a l i t y  

I n  rev iew ing  t h e  l i t e r a t u r e  on popu la t ion  dynamics o f  wolves, K e i t h  (1982)
compared r e p o r t e d  e x p l o i t a t i o n  ra tes  w i t h  r e s u l t i n g  numer ica l  t rends  from 
13 d i f f e r e n t  w o l f  popu la t ions .  He repo r ted  t h a t  w o l f  rep roduc t i on  and/or pup 
s u r v i v a l  can apparen t l y  o f f s e t  ra tes  o f  e x p l o i t a t i o n  up t o  30%. However, i f  
human-caused mor ta l  it y  r a t e s  a re  grea ter  than 30%. wol f numbers may dec l i ne .  

There i s  l i t t l e  evidence t h a t  human a c l i v i t y  o t h e r  than d i r e c t  k i l l i n g  
has caused wo l f  m o r t a l i t y .  While wolves appear most s e n s i t i v e  t o  human 
d i s tu rbance  near den s i t e s ,  t he re  i s  1 i ; i l e  ev idence t o  suggest such 
d i s tu rbance  w i l l  cause reproduc t ive  f a i l u r e .  In view o f  t h i s  in fo rmat ion ,  
t h e  Serv i ce  b e l i e v e s  t h a t  displacement/disturbance o f  wolves c rea ted  by f i e l d  
development a c t i v i t i e s ,  accept for those t h a t  may impact whelp ing dens and 
i n i t i a l  rendezvous s i t e s ,  w i l l  have l i t t l e  or no demographic e f fec ts .  

The Serv i ce  b e l i e v e s  t h e  s i n g l e  m o s t  impor tan t  f a c t o r  t o  successful wol f  
recovery  i s  t o  p reven t  i l l e g a l  human-caused m o r t a l i t y .  Th is  can bes t  be 
p r o v i d e d  by promot ing  pub1 i c  acceptance o f  t h e  animal and p r o v i d i n g  adequate 
s e c u r i t y .  Our no j eopardy  conclus ion i s  based i n  p a r t  on t h e  fo l l ow ing :  

1. access roads t o  w e l l s i t e s  w i l l  be o b l i t e r a t e d  and revegeta ted  i n  the  case 
o f  	dry  w e l l s ,  and i n  the  case o f  p r o d u c i b l e  w e l l s ,  the  access roads w i l l  
be c losed t o  motor ized  use by the p u b l i c ;  

2. a no f i r ea rms  p o l i c y  f o r  i ndus t r y  employees w h i l e  on du ty ;  and 

3. 	 p r e s e n t l y  t h e r e  a r e  no known aacks  i n  t h e  B l a c k l e a f  E!S ana lys i s  area, 
and hence no known den s i t e s  0 7  rendezvous s i t e s .  

INCIDENTAL TAKE 

Sec t ion  9 o f  t h e  Endangered Species A c t ,  2s amended, p r z h i c ' t s  any tak ing  
:narass, harm, pursue,  hunt, shoot, woilnd, k i i l ,  t r a p ,  cap tu re  o r  C o l l e c t ,  
or  at tempt  t o  engage i n  any such conduct) o f  l i s t e d  species w i t h o u t  a spec ia l  
exemption. Under t h e  terms o f  Section 7 ( b ) ( 4 )  and Sec t ion  7 ( 0 ) ( 2 ) ,  t a k i n g
t h a t  i s  i n c i d e n t a l  t o  and n o t  intended as p a r t  o f  t h e  agency a c t i o n  i s  n o t  
cons idered t a k i n g  w i t h i n  t h e  bounds of t h e  A c t  p rov ided  t h a t  such t a k i n g  i s  
i n  compl iance w i t h  t h e  i n c i d e n t a l  take s tatement .  

The Serv i ce  does n o t  a n t i c i p a t e  tha t  f i e l d  development on t h e  B lack lea f  
P roduc t i on  Area w i l l  r e s u l t  i n  any i n c i d e n t a l  t ake  o f  g r i z z l y  bears and 
gray  wolves. Accord ing ly ,  no i nc iden ta l  t ake  i s  au tho r i zed .  Should any 
t a k e  occur ,  t h e  Fo res t  Se rv i ce  must r e i n i t i a t e  formal  consul t a t i o n  w i t h  
t h e  Serv i ce  and p r o v i d e  t h e  circumstances sur round ing  t h e  take .  

Our conc lus ion  t h a t  no i n c i d e n t a l  take i s  expected i s  based on the  fo l l ow ing :  
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As defined by the Act, the term "take" means to "harass, harm, 
pursue, hunt, shoot, wound, kill, trap, capture, or collect 
or attempt to engage in any such conduct" 10 U.S.C. 1532(19).
Further, "harm" is defined to include "an act.. ..[that] may include 
significant habitat modification or degradation where it actually
kills or injuries wildlife by significantly impairing essential 
behavior patterns including breeding, feeding, or she1tering"
(50 C F R  17.3). 

"Taking" therefore is not expected to result from the proposed

actions due to: 


1. 	 a spring seasonal restriction on construction and drilling

during the critical spring period (grizzly bear spring foraging

and elk/deer calving and fawning) and an operation window that 

minimizes overlap of construction and drilling during the fall 

bear use period and elk/deer use of winter ranges; 


2. no direct or  indirect impacts to denning bears or wolves: 

3. firearms are prohibited; 

4. 	 adequate habitat that bears can displace to that is absent o f  
other motorized activities is available; 

5. no construction camps will be permitted on site: and 


6. roads to wellsites will be closed to public traffic. 


The i 1 1  egal ki 1 1  ing of grizzly bears and gray wolves, be it through poaching 
or "mistaken identity", is a violation of both State and Federal law and will 
be prosecuted. All other taking of grizzly bears must be done i n  compliance
with the 50 CFR S17.40(b) and applicable State laws. 

CONS ERVA T I ON RECOMMENDAT IONS 

Section 7(a)(l) of the Endangered Species Act directs Federal agencies to 
Litilize their authorities to further the purposes of the Act by carrying out 
conservation programs for the br?i t of enaangerea and threatened species.
The term conservation recomnendacions has been defined as suggestions of the 
Service regarding discretionary measures to minimize or  avoid adverse effects 
of a proposed action on listed species or  critical habitat or regarding the 
development of information (50 CFR 402.14(j)). 

The Service provides the following conservation recommendations that would 

further minimize the adverse impacts of field development and help enhance 

the survival and recovery of the species: 


1. 	 Once a well has been brought into production, daily or  weekly visitation 
to the wellsite should be restricted to a six month period or less after 
which remote monitoring should be the primary means of monitoring the 
we1 1 head. 

326 




2 .  	 To increase habitat effectiveness, particularly in the fall, the BLM 
should pursue opportunities to close additional roads or trails to 
motorized use. 

3. 	 Should wolf packs establish themselves on the East Front, the BLM 

when processing APDs should insure that field development activities 

do not adversely affect dens and initial rendezvous sites. Informal 

consultation should be initiated with the Service to ensure that current 

information is being considered. 


CONCLUSION 

This concludes formal consultation on this action. Reinitiation of 
formal consultation is required if the amount or  extent of incidental take 
is exceeded, if new information reveals effects of the action that may impact
listed species or critical habitat in a manner or  to an extent not considered 
in this opinion, if the action is subsequently modified in a manner that 
causes an effect to the listed species o r  critical habitat that was not 
considered in this opinion, or if a new species is listed or critical 
habitat designated that may be affected by the action. 

Your cooperation and assistance in meeting our joint responsibilities under 

the Endangered Species Act are appreciated. 


cc: 	 ARD, FWE-60120, FWS, RO, Denver, CO 
OES,  FWS, Washington, DC 
Area Manager, BLM, Great Falls, MT 
Forest Supervisor, Lewis & Clark NF, Great Falls, MT 
Director, Montana Dept. of Fish, Wildlife & Parks, Helena, MT 
Grizzly Bear Recovery Coordinator, FWS, Missoula, MT 

DRHARMSIclh 


"Take Pride in America" 
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Figure 1.1 	 Location Map of Blackleaf EIS Study Area and Birch Teton Bear 
Management Unit 
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Source: BLM, 1989. Draft Blackleaf Environmental Impact Statement. 
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FIGURE 2. CONSTITUENT ELEMENT MAP, 1986 
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. c  Figure 3.10 Elk Habitat in the Blackleaf EIS Area. 

Source: BLM, 1989. Draft Blackleaf Environmental Impact Statement. 



APPENDIX M 
SURFACE GEOLOGY 

Ktm TWO MEDICINE FORMATION (UPPER CRETACEOUS)
Sedimentary facies - Nonmarine mudstones with some sandstone, 

north of Augusta. Upper and middle parts consist mostly of gray-green to gray mudstone with reddish-gray, 
red-brown, and purple interbeds. Interbeds of fine to medium grained sandstone in upper part of sandstone beds. 
Locally contain abundant vertebrate bones and pelecypods in upper 150 meter (m). Thin conglomerate about 
245 m below the top occurs north of Birch Creek (Cobban, 1955). Contains many thick beds of gray to 
greenish-gray sandstone, interbedded with gray-green, olivedrab, and gray mudstone in lower part of formatioil 
(about 170 m). Locally as much as 50 m thick, poorly indurated, fine to medium-grained, massive to thin-bedded, 
and in part crossbedded sandstone beds, a conglomerate is included in the sandstone (Mudge, 1972). 
Carbonaceous shale, as much as 1.5 m thick, widespread near base of formation. Locally abundant petrified uood 
in a sandstone unit above the carbonaceous shale, erodes into badland topography similar to the St. Mary River 
Formation. The TWO Medicine is about 670 m thick. Widespread in eastern part of mapped area and present 
in the North Fork Sun River area. 

Km MARIAS RIVER SHALE (UPPER CRETACEOUS) 
Mainly dark-gray, marine mudstone, ranges from 365 to 395 m 

thick. Divided into four members by Cobban, Erdmann, Lemke, and Maughan (1959b,1976), in descending 
order: Kevin, Ferdig, Cone, and Fioweree. 

The Kevin is dark-gray, calcareous mudstone with some thin, very
fine grained sandstone in upper part. Characteristically contains many thin, micaceous bentonite beds and zones 
of calcareous and ferruginous limestone concretions. Bentonite beds thicker and far more numerous in southcrn 
outcrops. Pelecypods and ammonites common. The Kevin Member ranges from about 226 m thick in the east 
to as much as 326 m in the west (Mudge, 1972). 

The eastern facies of the Ferdig Member contains gray, 
noncalcareous mudstone with many very thin, iron-stained sandstone beds, concretions of yellow-weathering
limestone and red-weathering ferruginous dolostone, and some very thin bentonite beds, about 50 m thick. The 
western facies of the Ferdig, exposed in the North and South Forks of the Sun River, is about 150 m thick, and 
resembles the Cardium Formation of southern Alberta, Canada (Mudge, 1972). Contains nodular sandstone, 
sandy shale, and even-bedded sandstone in the middle and upper parts of the western facies; thick-bedded, 
light-gray sandstone in upper parts. Organic burrows and trails 
common. The lower part is like that exposed in the eastern facies. 

The Cone Member contains abundant, very thin, medium-gray, 
calcareous siltstone and crystalline limestone beds in the upper part and dark-gray noncalcareous fissile shale with 
some limestone concretions in the lower part (Cobban, Erdmann, Lemke, and Maughan, 1976);contains several 
bentonite beds throughout. The upper beds commonly have petroliferous odor on a freshly broken surface. 
Contains a characteristic fauna which includes Mytiloides labiatus (Cobban, Erdmann, Lemke, and hiaughan, 
1976). Ranges from 15 to 30 m thick 

The Fioweree Member is noncalcareous, dark-gray, nonfossiliferous 
shale (Cobban, Erdmann, Lemke, Maughan, 1976; Mudge, 1972). Locally contains basal siltstone with 
chert-pebble conglomerate. The shale has metallic luster and yellowish-brown stains on bedding and fracturc 
planes (Mudge, 1972). Ranges from 9 to 12 m thick. 

Kb BLACKLEAF FORMATION (LOWER CRETACEOUS) 
Gray, marine mudstone and interbedded sandstone. Divided into 

three members by Cobban, Erdmann, Lemke, and Maughan (1959b,1976), in descending order: Vaughan, Taft 
Hill, and Fiood. The formation ranges from about 200 m thick in southern outcrop to about 490 m in the west 
and about 260 m in the north. 

The nonmarine Vaughan Member consists of alternating gray to 
olivedrab mudstones and bentonitic mudstone with many thin interbeds of light-gray, locally crossbeddcd 
sandstone. Contains less sandstone to the north and lower beds are laterally equivalent to upper part of the 
marine Taft Hill strata to the south. Locally, beds of conglomerate fill small channels at base of some sandstone 
units (Mudge, 1972). In the Sun River area, the upper part of member contains tuffaceous debris, one bcd 
contains accretionary lapilli (Mudge, 1972). Member locally contains wood and leaf fragments and, in the vicinity 
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of Teton Pass, contains beds of coal and carbonaceous shale. Ranges from 90 m thick in the eastern outcrops 
to possibly 213 m in the north. 

In the south, the marine Taft Hill Member consists of thinly 
bedded, gray, fossiliferous sandstone, locally crossbedded and ripple marked (Mudge, 1972), interbedded with 
dark-gray mudstone containing some very thin bentonite beds. These units grade northward into nonmarine 
lighologies of the Vaughan. The Taft Hill is as much as 183 m thick in westcentral part of the area, thins to 
0 m to the north and 58 m in the southeast outcrop. 

The marine Flood Member in the south consists of two sandstone 
units with a distinctive intervening shale unit. Lower sandstone absent to the north where upper sandstone unit 
is thicker and shale unit thinner, as compared to southern exposures. Gray, thinly crossbedded, very fine graincd, 
finely micaceous and moderately well sorted sandstones (Mudge, 1972); commonly weather grayish brown. Locally 
large sandstone nodules in lower part. The shale unit, transitional with upper sandstone unit, is distinct, very dark 
gray fissile shale with a metallic luster on bedding surfaces. Thin sandstone lentils and nodules of limestone and 
claystone common, locally phosphatic nodules present. Organic trails and burrows abundant in transition zone. 
The Flood ranges from 45 m thick in eastern outcrops of 165 rn in western. About 40 m thick in the north part 
of mapped area (Rice and Cobban, 1977). 

Kk KOOTENAI FORMATION (LOWER CRETACEOUS) 
Nonmarine, gray-green and maroon mudstone with numerous lenticular, 

poorly sorted, greenish-gray sandstone beds, locally crossbedded and contain lenticular basal conglomeratcs 
(Mudge and Sheppard, 1968; Mudge, 1972). Brown to brownish-gray limestone with thin to thick lenses of 
coquina with pelecypods and gastropods is near top of formation. Brown, iron-stained limestone nodules 
common in mudstone beds. The Sunburst Sandstone Member of Rice and Cobban (1977) is at base of 
formation in the southern outcrops and absent to the north. The Sunburst consists of many thin beds of hard, 
noncalcareous, poorly sorted quartz sandstone with few scattered grains of chert and feldspar. The Kootenai 
ranges from 198 to more than 305 rn thick. 

Kjm LOWER CRETACEOUS MOUNT PABLO FORMATION AND JURASSIC MORRISON FORMATION 
AND ELLIS GROUP, UNDIVIDED 

The Morrison Formation is not mapped separately and therefore is 
described below. 

The most complete sections of the Morrison are in eastcentral and 
southern outcrop areas. Mainly grayish-green, tuffaceous siltstone with interbedded sandstone, limestone, and 
some cherty siderite in the eastern part of the Sun River Canyon area (Mudge, 1972). Maroon and tints of 
pinkish-gray beds common in the upper part. Cherty siderite occurs as lenses in the middle part, liniestonc 
occurs as beds or nodules in the lower part. The Morrison is about 61 m thick in the Sun River area (Mudge, 
1972). about 82 m thick in the Wolf Creek area (Schmidt, 1972a). Mostly eroded prior to deposition of the 
Mounta Pablo Formation north of the Sun River area. In most places, the Morrison is less than 30 ni thick. 

Jt ELLIS GROUP (UPPER AND MIDDLE JURASSIC) 
Divided into three formations by Cobban (1949, in descending order. 

Swift, Rierdon, and Sawtooth. In the Wolf Creek area the Rierdon Formation is absent, the combined 
thickness of the Swift and Sawtooth Formations is about 65 m. The three formations have an agsregate 
thicitness of about 87 m in the Sun River area, about 205 m thick west of that area, and more than IS6 m 
in the northern part of mapped area (Mudge and Earhart, 1978). 

Tne Upper and Middle Jurassic Swift Formation was divided into upper
and lower unnamed members by Cobban (1945). Ranges from 30 to 36 m thick in the southeast to more 
than 60 m in the northwest. In the northeast, part of the upper member was eroded prior to sedimentation 
of the Cretaceous Mount Pablo Formation. The upper member is thin-bedded, gray to gray-brown, very fine 
to fine-grained sandstone. As much as 30 m thick in the Sun River area (Mudge, 1972), less than 3 m thick 
in the northeast outcrop. The lower member is dark-gray shale with some interbeds of sandstone. A thin 
bed of poorly indurated glauconitic sandstone with water-worn belemnites and locally chert pebbles, at base 
of the member except in the northern outcrops. The lower member averages about 15 m thick in the south 
and about 21 m thick in the north. The Swift unconformably overlies the Rierdon Formation. 

The Middle Jurassic Rierdon Formation contains calcareous gray-brown 
siltstone and claystone in the upper part and calcareous, dark-gray, laminated shale and claystone in the lower 
part. Many thin beds of argillaceous limestone scattered throughout formation. Barite nodules, numcrous 
pelecypods and some ammonites common. Phosphatic nodules common in the lower part of the northern 
exposures. About 44 m thick in the Sun River area, as much as 56 m thick to the north. 

The Middle Jurassic Sawtooth Formation is divided into three unnamed 
members by Cobban (1945), the lower member is absent in the northern outcrop area. Ranges in thickness 
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from 15 to 69 m, thickening to the north. The upper siltstone member is a prominent unit, many thin beds 
of grayish-brown to yellowish-gray siltstone with a few thin beds of shale, increasingly sandy northward. Lenses 
of phosphatic pellets common in the western and northern outcrops. Pelecypods common and ammonites rare. 
Member 6-13 m thick in the south (Mudge, 1972), thickens northward to about 18 m (Imlay, 1962). The 
shale member is dark-gray shale with some siltstone, sandstone, and a few beds of limestone. Thickens 
northward from 5 m in the Sun River area to about 77 m near Mount Patrick Gass. Some beds locally pyritic. 
North of the Teton River contains black, phosphatic pellets and lies unconformably on Mississippian carbonate 
rocks. The lower sandstone member in the southern part of the area rests unconformably on Mississippian
rocks. In most places, hard, fine-grained, and light-gray sandstone beds, conglomeratic in the basal part. 
Locally consists of two beds of sandstone separated by dark-gray shale. The conglomerate consists of pebbles
and cobbles and locally boulders of Mississippian carbonate and chert (Mudge, 1972). The sandstone member 
ranges from 06 m thick, in most places 0.6-2 thick (Mudge, 1972). 

Mm MADISON GROUP (UPPER AND LOWER MISSISSIPPIAN)
Divided into the Castle Reef Dolomite and the underlying Allan 

Mountain Limestone (Mudge, Sando, and Dutro, 1962), equivalent in age to the Mission Canyon and 
Lodgepole Limestones in Central Montana. The Madison ranges from about 275 m to 550 m thick, much 
of the variation in thickness is a result of preJurassic erosion (Mudge. ‘972). 

The Upper and Lower Mississippian Castle Reef Dolomite, ranges irom 
about 230 m thick in the eastern outcrops to about 305 m in the west, is divided into an upper member, the 
Sun River Member, and a lower unnamed member (Mudge, Sando, and Dutro, 1962). The Sun River 
Member, 76-137 m thick, consists mostly of thick beds of fine to mediumcrystalline dolomite (Mudge, 1972), 
and is main hydrocarbon reservoir rock on the Sweetgrass Arch (Chamberlain, 1955). In many places oil 
residues common in cavities, pores, fractures, and on bedding planes in the upper part of the member. The 
lower member of the Castle Reef consists of thin to thickbeds of fine to coursely crystalline, light-gray dolomite, 
calcitic dolomite, and dolomitic limestone, dolomite content increases westward. Beds of coursely crystalline 
encrinites at various horizons in the Castle Reef, increasingly abundant to the north and west. Lenses and 
nodules of dark-gray chert common in lower and middle parts, light-gray chert nodules common in upper 
part. In places, sand-filled joints and bedding planes in upper part (Mudge, 1972). Corals and brachiopods 
common in the formation. 

The Lower Mississippian Allan Mountain Limestone, ranges from about 
165 to 200 m thick, contains three widespread unnamed members. The upper member is mainly gray, 
medium-to thick-bedded, fossiliferouslimestone with some beds of dolomitic and magnesium limestone (Mudge, ,

Sando, and Dutro, 1%2). In places encrinite beds occur in middle and upper parts of member. Member 
ranges from 42 to 106 m thick. The middle member contains abundant, irregular-shaped lenses and nodules 
of very dark chert in sparsely fossiliferous,medium-bedded, dark-gray limestone and dolomitic limestone, ranges 
from 45 to 58 m thick. Chert is dispersed throughout member at 15-25 cm intervals. The lower member 
consists of very thinly bedded, dark-gray, argillaceous limestone and dolomitic limestone with dark-gray shale 
partings (Mudge, Sando, and Dutro, 1962). The lower part of lower member contains alternating beds of 
dark-gray to graybrown limestone and very calcareous shale, locally potential hydrocarbon source rocks 
(Mudge, Rice, Earhart, and Claypool, 1978); ranges from 50 m to 67 m thick. 
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Appendix N: 

Inspection and Enforcement Procedures 

All oil and gas drilling activities conducted on federal leases 
require prior approval by the BLM and the surface management agency
(SMA). BLM is responsible for all down-hole operations while 
surface operations require the approval of the appropriate SMA or 
private landowner. Once activities are approved and construction 
commences, physical inspections are conducted by BLM to ensure 
compliance with the approved plans, prescribed mitigative measures 
and federal regulations. 

Inspections are conducted throughout the construction, drilling and 
production phases. During the construction phase, the SMA may
assign an individual to monitor road and pad construction including
topsoil stockpiling, cuts and fills. BLM will generally perform 
one inspection at the time the pit liner is installed. During this 
inspection, the overall construction for the drill pad and road is 
examined to ensure compliance with the approved permit. 

During the drilling phase, random inspections of the drill rig are 
conducted usually once a week. In addition, inspections are 
conducted whenever casings are cemented or blow out preventors are 
tested and to follow up on required corrective actions. These 
inspections are performed to ensure the operations will be 
conducted in a safe, environmentally sound manner according to 
terms of the drilling permit and federal regulations. 

Producing leases are inspected randomly throughout the year to 
ensure operations are conducted with the terms of the lease, the 
drilling permit and federal regulations. Becafise of the sensitive 
environmental setting, producing leases in the Blackleaf area are 
considered a high priority and are inspected at least annually. 

Whenever deficiencies or activities that do not comply with the 
intent of the approved drilling permit, mitigative measures, or 
applicable federal regulations are discovered (e.g. dogs or guns on 
drilling location, improperly sealed sales tanks, etc.) an 
incidence of non-compliance (INC) is issued to the operator or 
company representative. Depending upon the severity, the INC is 
classified as either a major or minor violation. 

For most violations the operator is provided an abatement period
(up to 20 days) in which to correct the INC. Violations that are 
provided an abatement period, but are not corrected in a timely 
manner are subject to a financial assessment in the amounts of $250 
for a minor violation and $500/day for a major violation. Some 
violations are of such severitythat the operations are immediately
shut down pending corrective action. These violations also carry 
a financial penalty in the amount of $500 per day for each day the 
violation existed not to exceed $5,000 per violation. 

Continued noncompliance will result in the assessment of civil 
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penalties in amounts ranging from $5,000 to $25,000 per day for 
each day the violation continues. Civil penalties are capped at 
a varying amounts depending upon the violation. Further 
information can be found in the code of Federal Regulations part 
3160. Should the civil penalties not achieve the desired results 
the lease will be terminated and the operator barred from future 
operations on federal leases. 
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APPENDIX 0 

Monitoring Plan 

INSPECTION & ENFORCEMENT 

During pad construction, the site will be monitored to ensure 
compliance with the terms of the drilling permit and the well site 
construction plan. 

Pit liner installation will be witnessed to ensure proper
preparation of the construction material upon which the liner will 
be laid, and that the liner meets specifications described in the 
standard management practices section (Appendix B). 

Conductor casing cementing will be witnessed to ensure shallow 
ground waters (less than 120 feet) are protected. 

Surface casing cementing will be witnessed to ensure all fresh 
water zones are isolated from the drilling medium and other water 
zones, and that the casing installed complies with the drilling
permit specifications. 

Blow out prevention equipment will be tested in accordance with 
regulations. Testing will be witnessed monthly to ensure the 
equipment functions safely at the rated operational pressure. 

Drilling operations will be inspected weekly to ensure compliance
with federal regulations and conditions outlined in the drilling
permit and hydrogen sulfide contingency plan. 

All plugging and plug back operations will be witnessed to ensure 
fresh water and producing formations are isolated from each other 
and from the surface. 

A visitation log will be maintained by the operator at each 
producing well site. 

All wells will be inspected at least monthly after initial 
production for the first six months. 

Because these wells are classified as high priority, they will be 
inspected at least annually for compliance with all environmental,
technical, and mitigative requirements and regulations. 

WILDLIFE MONITORING PROGRAM - BLACKLEAF GAS FIELD 

Introduction 

The Interagency Rocky Mountain Front Monitoring and Evaluation 

351 




Program, initiated in 1980, resulted in development of the 
tnWildlifeGuidelinesll (BLM, 1987). The Montana Department of Fish, 
Wildlife and Parks, U . S .  Fish and Wildlife Service, U . S .  Forest 
Service, and the Bureau of Land Management were members of this 
program. This task force collectively administered wildlife 
studies and developed the guidelines which have an emphasis on 
mitigating effects from oil and gas activities. 

These guidelines were a basis for alternative development. They
also provide most of the mitigation for wildlife in the Blackleaf 
EIS. The agencies involved have the same collective need to 
validate the guidelines as the Blackleaf gas field develops as they
did when the guidelines were developed from 1980-1987. Therefore,
these agencies have once again agreed to form a task force to 
administer and design wildlife studies which will monitor the 
long-term effects over the life of this field, projected to be 25 
or more years. 

Purpose of Monitorinq 

The purpose of this monitoring shall be threefold: 

1. 	 To determine the extent of wildlife displacement, in relation 
to time and space, caused by development of the Blackleaf Gas 
Field. 

2. 	 To monitor wildlife population parameters to determine changes
brought about by development and operation of the Blackleaf 
Gas Field. 

3 .  	 To monitor changes in habitat use patterns by wildlife brought
about by operation of the gas field. 

Orqanizational Structure 

The Blackleaf Gas Field Monitoring Task Force will be comprised of 
either the administrator or an appointed representative from each 
of the four agencies listed above. These individuals will form the 
Executive Committee and will be responsible for: 

1. . Approving initial monitoring program studies. 

2. 	 Approving changes to monitoring programs based on study
priorities and availability of funding levels. 

3 .  	 Making decisions, as appropriate, to ensure the continued 
operation of the Blackleaf gas field monitoring program. 

4 .  	 Periodically reviewing the wildlife monitoring program and 
agreements concerning the program. Make needed revisions 
and/or additions to such agreements. 
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5. 	 Ensuring administrative communication between agencies,
organizations and companies involved with regard to on-going 
or planned resource uses and activities (especially gas field 
activity) and the monitoring program within the program area. 

6. 	 Approving/disapproving changes in wildlife guidelines or 
management practices as a result of monitoring study findings
and Technical Committee recommendations. 

A Technical Committee will be comprised of one or more 
representatives from each of the agencies represented on the 
Executive Committee. In addition, other agencies, organizations, 
or companies which are contributing financial or technical 
assistance to this monitoring program may wish to be represented on 
the Technical Committee. The Technical Committee will be 
responsible for: 

1. 	 Developing the Executive Committee annual budgets and study
proposals within the framework of this monitoring program as 
described below in the ItMonitoringLevelsll section. 

2. 	 Providing critique and suggestions on study design and other 
technical aspects of active monitoring studies to the 
principal field investigator(s). 

3 .  	 Preparing and presenting brief progress reports on active 
monitoring studies as requested by the Executive Committee. 

4 .  	 Providing site specific information and recommendations as 
requested by the Executive Committee or participating units in 
relation to proposed resource uses or development activities. 

5. 	 Maintaining technical communication between agencies,
organizations and companies involved with regard to approved
on-going or planned monitoring activities. 

6. 	 Reviewing and evaluating the current wildlife guidelines and 
management practices when results of wildlife monitoring
studies become available. Recommend any necessary
improvements/changes to the Executive Committee. Consult 
additional technical experts who should be involved in 
evaluation of data. 

Monitorins Levels 

AnI interagency meeting was held December 3 ,  1990 to determine what 
monitoring would be required to document changes, if any, in 
wildlife parameters and habitat use patterns; and to determine the 
effectiveness of the Wildlife Guidelines. It was agreed that three 
different levels of monitoring would occur, depending on the kind 
and extent of oil and gas activity occurring in the area 
encompassed by the Birch/Teton Bear Management Unit, and primarily 
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the area of the Blackleaf Gas Field. The monitoring levels were 
defined as existing, low and high. 

A. Existing Monitoring 

Some monitoring will occur in this portion of the Rocky
Mountain Front, regardless of additional oil and gas activity.
This ongoing monitoring measures wildlife parameters and 
habitat use that could be changing because of such activity.
Ongoing monitoring includes: 

1. 	 Traditional seasonal ungulate surveys deer, elk, 
bighorn sheep, Rocky Mountain goat, conducted by
the Montana Department of Fish, Wildlife and Parks. 

2. 	 Ongoing elk study of Blackleaf-Dupuyer elk herd 
financed by the Boone and Crockett Club and 
undertaken by Montana Department of Fish, Wildlife 
and Parks personnel. This study involves radio-
collared animals. 

3 .  	 Yearly monitoring of grizzly bear parameters,
especially females with young, as specified in the 
1990 draft Grizzly Bear Recovery Plan. 

4 .  	 Monitoring of grizzly bears trapped and radio-
collared because of damage complaints. 

5. 	 The Fish and Wildlife Service has initiated a 
state-wide wolf monitoring program designed to 
detect wolf pack formation and to monitor their 
numbers and distribution. The program involves 
three phases: (1) detection of wolves or their 
sign, using a standardized observation system; (2) 

' confirmation of pack activity using surveys; and 
( 3 )  trapping and radio-collaring pack members. 
Current Forest Service monitoring on the Rocky
Mountain Front is a part of this state-wide 
program. 

B. Low Level of Monitoring 

This level of monitoring would be "triggered1'by either of the 
following industry activities; (1) For any activity, road 
construction, pipeline, drilling, etc., permitted that does 
not adhere to the Wildlife Guideline's timing window for a 
species, the effects on that species will be monitored, or (2)
if two wells (either exploratory or step out) are drilled 
concurrently, the effects on wildlife will be monitored. 
Three wells cannot be drilled concurrently as dictated by the 
E I S  and the ESA Biological Opinion. The study design on 
monitoring will be site specific and will be the 
responsibility of the Technical Committee. For this level of 
monitoring the surface management agency permitting the 
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activity will usually be the lead for conducting the 
monitoring. 

No special monitoring effort will be required for any
permitted industry activity when total adherence to the 
wildlife Itguidelinesttoccurs; however, this will not prevent
the Technical Committee from encouraging additional monitoring
study. 

C. High Level of Monitoring 

This level of monitoring will measure the effects on all 
wildlife species that were studied in the original "Wildlife 
Guidelines" program from an active (year round) gas field in 
production. It will be lrtriggerednwhen six producing wells 
are brought on line, or, in other words, when greater than 50% 
of the theoretical gas field has been developed. The goal of 
these higher level monitoring studies will be to identify 
responses (determine sensitivity) of species to field 
development, which may require radio-tracking. 

The Technical Committee shall be responsible for designingthe
monitoring studies needed or for preparing the appropriate
research study proposals for contract. Each study will be 
designed to prove or disprove specific hypothesis of effects 
so that conclusions can be reached concerning effectiveness of 
wildlife guidelines and management strategies. From these 
results the Technical Committee can make recommendations to 
the Executive Committee on possible changes in the Wildlife 
Guidelines and operating procedures which will lessen impacts 
to wildlife populations. 

So that monitoring does not continue indefinitely (for the 
life of the field) without results being reported and 
recommendations being made, the study design.foreach species
will adhere to the following or similar schedule: trapping and 
radio-collaring will occur in the initial 2 years, monitoring
will occur for at 'least 2 to 3 years, and 1 year will be 
allowed for data analysis and report writing. 

Funding for this level of monitoring should be a shared 
responsibility between industry (operator) and the surface 
management agencies. Additional aid from other groups, either 
industry or environmental related, will be sought and 
encouraged. 

Qne cost effective means of conducting this level of 
monitoring would be to sponsor such a program through the 
University system as a series of graduate thesis studies. 
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GLOSSARY 

AIRSHED. 

Class I Area. Any area which is designated for the 
most stringent degree of protection from future degra
dation of air quality. The Clean Air Act designates as 
mandatory Class I areas each national park over 6,000 
acres and each national wilderness area over 5,000 
acres. 
Class I1 Area. Any area cleaner than federal air qual
ity standards which is designated for a moderate 
degree of protection from future air quality degrada
tion. Moderate increases in new pollution may be per
mitted in a Class I1 area. 
Class I11 Area. Any area cleaner than federal air qual
ity standards which is designated for a lesser degree of 
protection from future air quality degradation.Signifi
cant increases in new pollution may be permitted in 
Class I11 area. 

ANTICLINE. An arched,inverted-trough configuration of 
folded and stratified rocks. 
ALLOTMENT. An area of land where one or more live-
stock operators graze their livestock. Allotments generally 
consist of BLM lands but may also include state owned and 
private lands. An allotment may include one or more 
separate pastures. Livestock numbers and seasons of use 
are specified for each allotment. 
ALLOTMENT MANAGEMENT PLAN (AMP).A written 
program of livestock grazing management, including sup
portive measures if required, designed to attain specific 
management goals in a grazing allotment. 
AMBIENT AIR QUALITY STANDARDS. The permissi
ble level of various pollutants in the atmosphere, as con
trasted with emission standards which are the permissible
levels of pollutants emitted by a given source. 
ANIMAL UNIT MONTH (AUM). A standardized meas
urement of the amount of forage necessary for the complete 
sustenance of one animal for one month; also the meas
urement of the privilege of grazing one animal for one 
month. 
BACKTHRUST. In general, a backwards movement or 
movement opposite the general direction of thrust move
ment. In the Blackleaf area, the general movement was 
from west to east; backthrusting from east to west. 
BEAR MANAGEMENT UNIT (BMU). An analysis area 
delineated using criteria for provision of sufficient constit
uent elements and effective habitat to meet a subpopula
tion goal for adult female grizzlies, general fit of movement 
patterns observed for radio-collared grizzlies, apd similar
ities in mountain orientation and topography as it influ
ences forage richness, movements, and travel corridors. 
CONFIRMATION WELL. The second producer in a new 
field, following the discovery well. 
CRITICAL HABITAT. Any habitat, which if lost, would 
appreciably decrease the likelihood of the survival and 
recovery of a threatened or endangered species, or a dis
tinct segment of its population. Critical habitat may 
represent any portion of the present habitat of a listed 
species and may include additional areas for reasonable 
population expansion. Critical habitat must be officially
designated as such by the Fish and Wildlife Service or 
National Marine Fisheries Service. 

CRUCIAL WILDLIFE HABITAT. Parts of the habitat 
necessary to sustain a wildlife population at critical peri
ods of its life cycle. This is often a limiting factor on the 
population, such as  breeding habitat, winter habitat, etc. 
DRY HOLE. Any well that does not produce oil or gas in 
commercial quantities. 
ENDANGERED OR THREATENED SPECIES. Deter-
mined for plants and animals by one or a combination of 
the following factors: 

1. The present or threatened destruction, modification 
or curtailment of a species habitat or range. 

2. Over-utilization of a species for commercial, sport
ing, scientific or educational purposes. 

3. Disease or predation of the species. 
4. The inadequacy of existing regulatory mechanisms. 
5. Other natural or human caused factors affecting a 

species’ continued existence. 
EXPLORATION WELL. A well drilled in an  area where no 
oil and gas production exists. 
HELD BY EXISTING LEASES. The federal mineral 
estate currently leased for oil and gas. 
HELD BY PRODUCTION. Leases are issued for generally 
a 10 year period; however, if the lease is producing, the 
terms of the lease are extended for the life of the production. 
LEKS. A display or breeding area. In the case of sharp-
tailed grouse this area is commonly called a dancing 
ground. 
MOUNTAIN GOAT HABITAT (as per Joslin, 1986). 

Occupied Yearlong -The heart of the habitat on the 
RMF. It is used yearlong and contains all known kid-
ding -nursery areas and breeding areas. 
Suitable Low Occupancy -Possesses all the environ
mental features of occupied habitat, but mountain 
goats have not been observed in these areas. 
Transitional - By virtue of its juxtaposition with 
occupied and suitable areas, is used by goats primarily 
for travel, although some mineral licks do occur there. 
Mineral Licks - Are more than simply a location 
where goats congregate to lick salt;they are important
physiographic features which influence home range 
size and configuration of each goat using the area. 

NORTHERN CONTINENTAL DIVIDE ECOSYSTEM. 
The large area in northern Montana which contains occu
pied grizzly bear habitat. The Rocky Mountain Front is 
part of this ecosystem. 
NOTICE TO LESSEE-2B.Notice to Lessees and Operators 
of Federal and Indian Oil and Gas leases explaining the 
requirements for the handling, storing, or disposing of 
water produced from oil and gas wells on such leases. 
NOXIOUS PLANT. According to the Federal Noxious 
Weed Act (PL 93-629),a weed that causes disease or has  
other adverse effects on man or his environment and there-
fore is detrimental to the agriculture and commerce of the 
United States and to the public health. 
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OUTSTANDING NATURAL AREA. Areas of outstand
ing splendor, natural wonder or scientific importance tha t  
merit special attention and care in  management to ensure 
preservation in  their natural  condition. These areas are 
usually undisturbed, and may contain rare botanical, geo
logical, or zoological values which are of interest for scien
tific research purposes. Access roads and public use facili
ties are normally located on the periphery of the area. 
PRIMARY MULE DEER WINTER RANGE. Areas where 
a herd segment tends to concentrate during the winter, 
principally because it is a preferred habitat of the lowest 
available elevation that  provides sufficient escape and 
thermal cover. 

PRODUCTION UNIT. Several leases that  are operated by 
one company. 
RANGE CONDITION. The present state of vegetation of a 
range site in relation to the climax plant community of that  
site. It is a n  expression of the relative degree to which the 
kinds, proportions and amounts of plants in  a plant com
munity resemble that  of the climax plant community for 
tha t  site. Range condition is basically a n  ecological rating 
of the plant community. Air-dry weight is the unit of meas
ure used in comparing the composition and production of 
the present plant community with tha t  of the climax com
munity. 
RANGE DEVELOPMENT. A structure ,  excavat ion,  
treatment or development to rehabilitate, protect or 
improve public lands to advance range betterment. 
“Range  Development” is synonymous with “Range  
Improvement.” 
RANGE FACILITIES. Any structure or excavation such 
as water sources, shade sources, etc. designed to facilitate 
range management. 
RANGE SITE. A distinctive kind of rangeland that  differs 
from other kinds of rangeland in its ability to produce a 
characteristic natural plant community. A range site is the 
product of all the environmental factors responsible for its 
development. It is capable of supporting a native plant 
community typified by a n  association of species that  
differs from tha t  of other range sites in the kind or propor
tion of species or in total production. 
RANGE TREND. The direction of change in range condi
tion and soil. 
REVERSE FAULT BOUNDED HORST. A block of the 
earth’s crust that  has  been uplifted along faults relative to 
the rocks on either side. 
RIPARIAN. Zones along streams, ponds, or other water 
bodies characterized by plants and animals requiring sub
stantial amounts of water. This includes floodplains, 
wetlands and all areas within approximately 100feet of the 
normal high waterline. 
ROADED NATURAL. A term used to classify recreation 
opportunities where human activities create a n  environ
ment with moderate evidences of the sights and sounds of 
people. Such evidences may harmonize with the natural 
environment. Some facilities for motorized use are present. 

SECONDARY MULE DEER WINTER RANGE. The 
remainder of the total winter range area tha t  receives less 
use than  the primary portion and which probably does not 
have as desirable habitat characteristics as the primary 
range. 
SEMI-PRIMITIVE MOTORIZED. A term used to classify
recreation opportunities where human activities create or 
maintain a n  area or site that is characterized by a n  essen
tially unmodified natural environment. Facilities are pro
vided for challenging motorized experiences. 
SEMI-PRIMITIVE NON-ROADED. A term used to clas
sify recreation opportunities where human activities main
tain a n  area in  a n  essentially unmodified natural envi
ronment, without roads. 
SPECIAL STIPULATIONS. Conditions or requirements
attached to a lease or contract tha t  apply in addition to 
standard stipulations (see below). They frequently provide 
additional protection of the environment from resource 
developments, e.,g., coal mining, oil and gas development.
Special stipulations become effective by their specification
in a n  RMP. 

SPECIES OF SPECIAL INTEREST OR CONCERN. Spe
cies not yet listed as “endangered or threatened” but whose 
status is being reviewed because of their widely dispersed 
populations or their restricted ranges. A species whose 
population is particularly sensitive to external distur
bance. 

STABILIZED.To reduce accelerated erosion rates to natu
ral geologic erosion rates. 
STANDARD STIPULATIONS. Conditions or require
ments attached to a lease or contract tha t  detail specific 
actions to be taken or avoided during resource develop
ment, e.g., coal mining, oil and gas development. They 
usually provide basic protection of the environment. 
STEP-OUT WELL. A well drilled adjacent to or near a 
proven well to ascertain the limits of the reservoir. 
STRATA. Distinct, usually parallel beds of rock. An indi
vidual bed is a stratum. 
STRATIFICATION. N a t u r a l  layer ing or lamina t ion  
characteristic of sediments and sedimentary rocks. (See
Strata). 
STRUCTURE. A formation of interest to drillers. For 
example, if a particular well is on the edge of a structure, 
the well bore h a s  penetrated the structure near its 
periphery. 
SYNCLINE. A down warped, trough-shaped configuration 
of folded, stratified rocks; the reverse of a n  anticline. 
THREATENED SPECIES. A species that  the Secretary of 
Interior has  determined to be likely to become endangered 
within the foreseeable future throughout all or most of its 
range. See also “Endangered or Threatened Species.” 
TRANSITIONAL MULE DEER RANGE. These ranges 
can be the same as summer range for many deer that 
summer east of the Continental Divide. Animals which 
summer west of the Continental Divide appear to move to 
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transition areas east  of the Divide with the first major fall 
storms. The major use of transition-ranges is during
October -December when they apparently provide a meas
ure of security during hunting season. Spring movement 
(May - June) routes pass through the transition areas 
indicating tha t  these areas may serve as fawning sites for 
some does. 
THRUST FAULT. A fault resulting from compression in 
which older rocks are generally thrust over younger rocks. 
THRUST SHEET. The geologic formations above the 
plane of the thrust fault. 
TRANSITION RANGE. Range tha t  is suitable for use of a 
nonenduring or temporary nature over a period of time. 
TRAP. Layers of buried rock strata that  are arranged so 
that  petroleum accumulates in  them. 
UNNECESSARY OR UNDUE DEGRADATION. Surface 
disturbance greater than what would normally result when 
a n  activity is being accomplished by a prudent operator in 
usual, customary, and proficient operations of similar 
character and taking into consideration the effects of oper
ations on other resources and land uses, including those 
resources and uses outside the area of operations. 
VALID EXISTING RIGHTS. Legal interests that  attach to 
a land or mineral estate that cannot be divested from the 
estate until that  interest expires or is relinquished. 
VISUAL ABSORPTION CAPABILITY. A measurement 
of the landscapes potential to accept alterations without 
significant loss of natural landscape character. 

VISUAL CONDITION RATING. Existing visual condi
tion is the present state of visual alteration which is meas
ured in  degrees of deviation from the natural appearing 
landscape. 
VISUAL QUALITY OBJECTIVES. A desired level of 
excellence based on physical and sociological characteris
tics of a n  area. Refers to the degree of acceptable alteration 
of the characteristic landscape. 

Preservation - A VQO tha t  provides for ecological 
changes only. 
Retention -A VQO tha t  in  general means mans activ
ities are not evident to the casual visitor. 
Partial Retention - A VQO tha t  in  general means 
mans  activities may be evident but must remain sub-
ordinate to the characteristic landscape. 
Modification -A VQO meaning mans activity may 
dominate the characteristic landscape, but must, at the 
same time, use naturally established form, line, color, 
and texture. It should appear as a natural  occurrence 
when viewed in  foreground or middle ground. 
Maximum Modification - A VQO meaning mans 
activities may dominate the characteristic landscape,
but should appear as a natural  occurrence when 
viewed as background. 
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